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FOREWORD 


'The  Rol e  of  M  i  I  itari es  i  n  P  rotecti  ng  the  E  nvi ron mental 
Quality  of  the  World's  Bodies  of  Water"  was  a  workshop 
hosted  and  conducted  by  the  Center  for  Strategic 
Leadership  (CSL)  of  the  U.S.  Army  War  College  and 
sponsored  by  the  Principal  Assistant  Deputy  Under 
Secretary  of  Defense  (Environmental  Security)  on  3-5 
November  1999.  The  workshop  was  coordinated  with 
UNESCO'sl  ntergovernmental  Oceanographic  Commissi  on 
(I  OC).  The  objective  of  the  workshop  was  to  explore  the  use 
of  the  military  as  an  instrument  of  engagement  in  the 
environmental  security  context  of  assessing  and  protecting 
the  environmental  quality  of  the  world's  bodies  of  water. 

The  Office  of  the  Deputy  U  nder  Secretary  of  Defense  for 
Environmental  Security  (DUSD(ES))  and  IOC  share  an 
interest  and  concern  for  the  future  well  being  of  the  earth's 
waters.  The  ocean  is  a  significant  global  resource  whose 
i  mportance  i  s  growi  ng  as  states  i  ncreasi  ngl  y  depend  on  the 
quality  and  quantity  of  its  resources  for  their  continued 
growth  and  stability.  Approximately  80  percent  of 
environmental  quality  problems  derive  from  terrestrial 
sources  transported  through  watersheds.  The  mi  I  itary  can 
play  a  significant  role  in  maintaining  and  improving  the 
quality  of  water  basins,  initially  by  lessening  its  own 
environmental  impact,  but  also  through  engaging  regional 
partners  on  environmental  issues. 

First,  it  is  necessary  to  understand  how  the  militaries 
can  lessen  their  impact  on  environmental  quality  without 
compromising  their  ability  to  execute  their  mission. 
Raising  awareness  of  the  military  impact  on  the 
environment  helps  facilitate  necessary  behavioral  and 
cultural  changes.  It  then  becomes  possible  to  shift  the 
impact  of  military  activity  from  having  a  negative  impact  to 
being  neutral  and,  ultimately,  to  having  a  positive  effect  on 
the  environment. 
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Second,  it  is  necessary  to  consider  the  ways  that 
peaceti  me  mi  I  itary  operati  ons  and  activities  may  contri  bute 
to  ongoing  assessments  of  environmental  quality  and  the 
management  of  risk.  Regular  training  exercises,  data 
exchanges,  and  other  peacetime  activities  offer  the 
opport u  n  i ty  to  en gage  h ost  n at i  on s  a n d  su  pport  t h e  ci  vi  I  i  a n 
government  through  assisting  them  with  their  own 
programs  for  scientific  sampling  and  monitoring  of 
environmental  quality. 

The  workshop  made  a  valuable  contribution  to  the 
shaping  mission  of  the  regional  CINCs  by  clarifying  the 
range  of  applications  of  environmental  security  and  their 
value  as  tools  of  engagement.  Exploring  the  role  of  the 
military  in  the  protection  of  water  body  quality  offers 
opportunities  for  the  regional  CINCs  to  engage  their 
regional  partners  and  to  support  security  and  stability  in 
their  region.  Bydrawingontheexpertiseof  representatives 
of  the  IOC,  EPA,  NOAA,  and  the  Department  of  Defense 
and  partnering  them  with  representatives  of  the  regional 
CINCs  and  experts  in  the  areas  of  engagement,  the 
workshop  identified  the  opportunities  and  parameters  for 
successful  bilateral  and  multilateral  regional  cooperation 
on  research  and  management  activities  that  support 
environmental  quality  of  the  world's  water  bodies  and  the 
Cl  NCs  engagement  and  shaping  missions. 


Douglas  B.  Campbell 
Professor 

Director,  Center  for  Strategic 
Leadership 

U.S.  Army  War  College 


EXECUTIVE  SUMMARY 


The  quality  of  larger  bodies  of  water  is  an  environmental 
security  issue  because  it  directly  impacts  the  physical 
security,  health,  and  economy  of  riparian  states.  Ensuring 
waterquality  is  a  complex,  difficult  and  often,  multinational 
endeavor.  The  military  can  play  an  important  role  in 
addressi  ng  water  body  management  and  i  n  sodoi  ng  provi  de 
unique  support  to  civil  authority  and  build  lines  of 
communication  with  other  regional  militaries. 

Thus,  environmental  quality  of  the  world's  water  bodies 
presents  CINC  military  planners  with  a  number  of 
opportunities  to  use  environmental  security  as  a  tool  of 
engagement.  Engaging  on  environmental  security  issues  in 
the  world's  bodies  of  water  provides  CINCs  with  an 
important  tool  for  shaping  their  security  environment, 
allowing  them  to  approach  regional  militaries  with  a 
low-risk  opportunity  to  cooperate  with  the  United  States 
and  U.S.  forces  to  influence  events  in  the  region  through 
presence  and  diplomacy.  Working  mostly  through  shaping 
activities,  environmental  security  providestheCI  NC  with  a 
subtle  yet  effective  tool  for  engagement  that  has  a  reduced 
impact  on  the  CINC's  personnel,  financial  and  technical 
resources.  Environmental  security  can  function  as  a 
confidence  building  measure,  developing  multilateral 
cooperation.  It  provides  the  opportunity  to  support  newly 
democrati c  states  by  demonstrating  that  civilian  control  of 
the  military  and  military  support  to  civil  authority  are  to 
the  mutual  benefit  the  military  and  the  civilian 
government. 

Theroleof  the  military  in  protecting  the  environmental 
quality  of  the  world's  water  bodies  starts  with  minimizing 
the  negative  impact  of  the  military  itself  on  environmental 
quality  and  moving  it  towards  a  positive  outcome.  The 
inherent  environmental  expertise  possessed  by  the  U  nited 
States  military  can  be  used  as  an  important  tool  for 
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engaging  with  the  military  of  host  nations  and  regional 
partners.  By  demonstrating  how  to  incorporate 
environmental  practices  into  their  peace  time  operations 
and  facilities  management,  the  United  States  military  can 
assist  the  militaries  of  other  nations  in  reducing  their 
impact  on  their  local  environments,  which  has  the  effect  of 
improving  the  perception  of  the  military  held  by  the  local 
population.  Helping  other  nations  to  reduce  the 
environmental  impact  of  their  militaries  can  positively 
contribute  to  the  improvement  of  social  and  economic 
conditions  near  military  installations  and  contributes  to 
furthering  civilian  control  of  the  military  by  bringing 
military  installations  into  compliance  with  local 
regulations. 

Through  engagement  on  environmental  security  issues 
in  the  context  of  the  environmental  quality  of  local  water 
bodies,  regional  partners  can  learn  to  better  manage  the 
resources  of  those  water  bodies  through  improved 
monitoring  and  effective  risk  management.  Byadoptingthe 
mission  of  natural  resource  stewardship,  local  militaries 
can  contribute  directly  to  the  health  and  welfare  of  the 
populace  and  help  to  build  regional  stability  and  security. 
Globally,  the  direct  impact  of  the  military  on  the 
environmental  quality  of  water  bodies  is  trivial  comparedto 
the  impact  generated  by  localities  and  industry.  Local 
militaries  can  contribute  to  the  enforcement  of  civil 
envi ronmental  regulations  and  resource  stewardshi  p  whi  le 
providing  important  support  to  the  civil  authority  and 
insuring  the  integrity  of  their  territorial  waters. 

Over  thecourse  of  the  workshop,  a  number  of  key  points 
were  made  by  the  speakers  and  participants  which  helped 
to  identify  opportunities  for  engagement  on  these  issues 
and  to  establish  the  parameters  that  can  be  used  to  guide 
the  development  of  engagement  activities.  Thesearebroken 
down  into  two  groups:  Engagement  Issues  and  Research 
I  ssues. 
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E  ngagement  I  ssues 


•  Clearly  articulated  regulations,  early  planning  and 
coordination,  comprehensive  contingency  planning 
and  the  inclusion  of  appropriate  local  environmental 
regulatory  agencies  eases  opposition  to  exercises  in 
environmentally  sensitive  areas  and  preserves  the 
opportunity  for  training  in  unique  environments. 

•  Connectivity  isan  important  element  in  theplanning 
and  execution  of  engagement  activities  so  the 
appropriate  actors  and  resources  can  be  coordinated 
and  the  maximum  benefit  can  be  can  be  achieved. 

•  Water  body  related  engagement  activities  need 
careful  planning,  strong  experimental  design,  and 
readily  identifiablebenefits  to  themilitary  in  order  to 
be  favorably  considered. 

•  Engagement  planners  need  to  exercise  care  over  the 
legal  issues  associated  with  conducting  research 
which  may  involve  national  Exclusive  Economic 
Zones. 

•  The  UN  is  a  critical  actor  in  a  number  of  situations 
and  it  is  important  to  cooperate  with  them  and  to  use 
their  access  to  support  exercises  and  deployments. 

•  Establishing  a  baseline  level  of  engagement  activity 
with  a  particular  country  in  areas  such  as 
environment,  education  and  humanitarian  affairs, 
independent  of  the  minor  oscillations  in  overall 
relations  would  aid  the  engagement  process  and  help 
regional  CINCs  to  better  shape  their  security 
environment. 

•  The  development  and  use  of  operational 
oceanography  in  coastal  and  high  seas  outside  of  the 
Exclusive  Economic  Zone  (EEZ)  is  a  benefit  to  both 
navi  esand  civilian  users  and  hasa  high  economicand 
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social  value  that  could  have  significant  utility  in 
justifying  it  as  an  engagement  activity. 

•  Naval  vessels  could  be  used  as  a  "platform  of 
opportunity"tocarry  automated  "black  box" sampling 
and  monitoring  equipment  to  areas  that  are  difficult 
and  expensive  for  civil  research  vessels  to  reach. 

•  Military  installations  may  serve  as  excellent  long 
term  ecological  research  sites  which  would  help 
civilian  scientists  better  understand  particular 
environ mentsandaidthemilitary  in  better  managing 
its  natural  resources. 

•  The  de-classification  of  data  gathered  by  the  military 
and  its  distribution  tothe  civilian  science  community 
is  a  valuable  activity  that  needs  to  be  continued  and 
expanded. 

Research  Issues 

•  Urbanization  and  the  intensification  of  agriculture 
with  their  resultant  run-offs  are  major  drivers  in  the 
degradation  of  marine  environments. 

•  Coastal  areas  and  shallow  seas  are  more  threatened 
than  the  open  ocean.  Thethreat  is  dueto  the  level  of 
human  activity  in  coastal  waters. 

•  On  a  global  level,  therearefour  principal  contributors 
to  the  degradation  of  marine  environments: 

•  Land  based  pollution; 

•  Physical  alteration  of  habitats; 

•  Exploitation  of  living  resources  (i.e.  over-fishing); 

•  Introduction  of  alien  species; 


XII 


•Too  much  emphasis  is  placed  on  dealing  with 
radionucleotides  and  heavy  metals  than  on  pollutants 
which  are  more  prevalent  on  a  global  basis,  such  as 
run-off  resulting  from  land  use  practices. 

•  Monitoring  is  not  an  end  in  itself,  but  it  must  be  part  of 
an  overall  management  plan.  The  monitoring  system, 
both  the  physical  sensors  and  the  system 
organization,  needs  to  be  designed  to  supply  the 
information  required  to  support  the  management  of 
the  resource. 

•  Because  of  its  naval  resources,  technical  capabilities, 
and  potential  to  enforce  state  sovereignty,  the 
military  provides  a  unique  and  valuable  water  body 
research  and  management  resource. 


PRESENTATION  AND  DISCUSSION  OF  THE 

STRATEGY 

FOR  THE  ROLE  OF  MILITARIES  IN 
PROTECTING 

THE  ENVIRONMENTAL  QUALITY  OF  THE 
WORLD'S  BODIES  OF  WATER 


Mr.  Gary  D.  Vest 
Principal  Assistant  Deputy 
Under  Secretary  of  Defense 
(Environmental  Security) 

U.S.  Department  of  Defense 

The  U  nited  States  mi  I  itary  has  been  formal  I y  engaged  i  n 
environmental  affairs  and  environmental  programs  for 
approximately  30  years.  In  the  evolution  of  the  Defense 
Environment  Program,  we  have  essentially  come  from 
having  no  formal  environmental  policies  or  programs,  no 
budget,  and  no  people,  other  than  some  specialists,  to 
peaking  about  four  years  ago  with  a  program  that  has  an 
annual  budget  of  over  $5  billion,  a  full  body  of  policy,  very 
comprehensively  developed  programs,  and  about  10,000 
environmental  professionals.  From  that  baseline,  we  have 
been  abletouseourcapacityand  capability  in  a  new  way:  to 
support  engagement.  At  the  beginning  of  this 
Administration,  defense  environmental  security  was 
created  asaformal  function  in  the  office  of  the  Secretary  of 
Defense,  through  the  establishment  of  the  Deputy 
Undersecretary  for  Environmental  Security.  Atthetimeit 
was  created,  we  were  given  three  tasks  by  the  Secretary  of 
Defense,  in  addition  to  having  the  responsibility  for 
environmental  matters,  and  they  have  remained  in  our 
charter  si  nee  that  time  six  or  seven  years  ago.  Those  tasks 
are  relevant  to  the  subject  of  this  conference. 

The  first  task  or  element  of  our  charter  was  to 
aggressively  pursue  the  state  of  knowledge  on  the 
relationship  of  envi ronment  to  national  security.  I  s  there  a 
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relationship  between  environmental  factors  in  a  conflict 
and  stability?  We  were  charged  to  pursue  or  to  encourage 
the  pursuit  of  knowledge.  Over  the  last  6 1/2  years,  we  have 
conducted  a  large  number  of  activities  in  the  pursuit  of 
knowledge.  These  have  ranged  from  the  Environment, 

I  ntelligence,  and  Security  Conference  we  sponsored  at  the 
State  Department  with  the  Di  rector  of  Central  I  ntel  I  i  gence 
f i  ve  yea r s  ago,  to  a  ser  i  es  of  st u d i  es,  t o  n  u  mer ou s  wor  ksh ops 
and  conferences  both  i  n  the  U  nited  States  and  abroad. 

Second,  we  were  charged  with  aggressively  and  actively 
bring! ngdd'enseen  vi ronmenta!  cons! derati ons  to  bear  i n  the 
deveiopment  of  nationa!  security  poiicy.  This  means 
engaging  other  agencies  of  the  United  States  Government 
in  thedevel  opmentofpol  ides  and  with  this  Administration, 
it  wastreateda  littlebitdifferently.  For  example,  itwasthe 
first  time,  I  believe,  in  the  history  of  our  government  where 
therewas  a  person  ontheNational  Security  Counci  I  with  an 
environment  portfolio.  Initially  this  was  Eileen  Claussen, 
who  subsequently  became  the  Assistant  Secretary  of  State. 
She  was  replaced  by  David  Sandal ow,  who  just  a  week  or 
two  ago,  was  sworn  in  as  the  new  Assistant  Secretary  of 
State  for  Oceans,  Environment,  and  Science.  The  point  is 
many  things  occurred  in  the  last  few  years  in  terms  of 
envi  ronmentanddefensethat  had  not  previously  occurred. 

I  n  addi  ti  on  tothefi  rst  two  items,  we  were  al  so  charged  to 
look  at  how  the  Department  of  Ddfense,  or  components 
thereof,  couid  be  used  as  an  instrument  of  nationa! 
envi  ronmenta!  poiicy.  I  n  other  words,  how  can  we  use  the 
capacity  and  capability  in  the  Department  of  Defense 
aggressively  in  the  context  of  overall  U.S.  Government 
domestic  and  international  policy  on  environment  and 
national  security. 

So  with  those  three  statements  of  charter,  as  I  indicated 
before,  we  have  embarked  on  a  number  of  activities 
including  very  substantial  participation  in  a  number  of 
efforts  within  the  framework  of  the  North  Atlantic  Treaty 
Organization  (NATO).  That  is  where  Professor  Umit 


Unluata,  now  with  IOC,  and  I  met  some  years  ago.  Heandl 
co-chaired  a  NATO  effort  to  look  at  the  Black  Sea.  What 
were  the  data  gaps,  what  ki  nd  of  thi  ngs  needed  to  be  done  I  n 
the  Black  Sea.  We  have  also  done  work  on  the  Caspian  Sea. 
Brian  Smith  mentioned  the  NATO  CCMS  Pilot  Study  on 
environmental  security,  which  I  co-chaired  with  a  German 
colleague  and  its  report  "Environment  and  Security  in  an 
International  Context."  That  document  is  in  widespread 
use  today  with  a  number  of  international  organizations 
includingtheOrganization  for  Security  and  Cooperation  in 
Europe  (OSCE).  We  have  embarked  on  many  bilateral 
arrangements.  Initially,  some  years  back,  we  formed  a 
bilateral  arrangement  on  environmental  cooperation  with 
the  German  military.  I  believe  it  is  in  its  14th  or  15th  year, 
executive  agent  being  the  Army.  A  few  years  back  we 
started  one  with  Norway,  then  with  Sweden  and  then  with 
Finland.  At  the  end  of  the  Cold  War  in  conjunction  with 
NATO,  the  U.S.  European  Command  (EUCOM)  military 
liaison  teams  and  the  Partnership  for  Peace(PfP)  countries, 
we  began  to  U.S.e  environment  as  an  engagement  tool.  I 
think  at  last  count  there  had  been  over  a  hundred  team 
visits  under  the  PfP  environmental  issues  program, 
including  the  countries  of  the  former  Soviet  Union  and 
Warsaw  Pact.  As  we  continued,  we  expanded  our  bilateral 
relationships  on  environment  and  military  to  include 
Poland,  the  Czech  Republic,  and  Hungary.  Several  years 
ago,  we  wereasked  toform  a  cooperation  agreement  as  part 
of  the  Defense  Committee  of  the  bi-national  committee 
formed  between  the  U.S.  and  South  Africa.  We  were  asked 
to  go  to  A  r  gent  ina.  Weareinthe  process  of  for  mi  n  g  bi  I  ater  a  I 
agreements  with  China.  In  fact,  that  document  is  fully 
negotiated,  simply  waiting  for  the  right  time  to  be  signed. 
Secretary  Perry  signed  a  bilateral  agreement  with  Russia. 
We  are  in  the  process  of  developing  bilateral  agreements 
with  Kazakhstan,  Mongolia,  Chile,  and  Georgia. 

In  the  course  of  doing  all  of  this,  we  look  for 
opportunities.  We  look  for  the  right  topics.  We  look  for  the 
right  productive  areas  for  engagement.  Wherever  we  go. 


wherever  we  engage,  the  discussion  always  begins  around 
the  question  of  capacity  and  capability.  It  then  moves  to 
education,  training  and  awareness  and  then  you  get  to  the 
more  specific  topics  of  concern.  The  topics  differ  from 
country  to  country,  but  some  issues,  like  the  cleanup  of 
contamination  from  former  military  activities,  are  regular 
topics  of  discussion.  As  we  continue  in  those  discussions, 
inevitably  we  begin  to  talk  about  cross  border  issues.  As  we 
all  know,  environment  does  not  respect  political  borders.  We 
move  rapidly  from  bilateral  nation  to  nation  discussions  to 
multilateral  regional  issues.  In  the  course  of  our 
discussions,  we  have  recognized  that  water  is  a  critical 
element.  Whether  it  is  water  in  watersheds,  river  basins, 
bays,  or  seas,  it  is  one  of  the  constant  issues. 

As  we  have  I ooked  at  water  i ssues,  we  have  said  there  i s 
probably  great  opportunity  to  build  upon  the  activities  that 
have  been  going  on  for  years  with  the  world's  navies. 
Navies,  along  with  the  agencies  like  National 
Oceanographic  and  Atmospheric  Administration  (NOAA), 
and  NOAA's  counterpart  organizations  in  many  other 
countries,  have  been  doing  science  on  water  bodies,  whether 
it  is  through  observation,  monitoring,  sampling,  etc. 
M  i  I  itari  es  are  also  users  of  watersheds.  They  havethe  ports 
and  upstream  facilities.  The  question  is  what  are  the 
opportunities  for  multinational  engagement  which  are 
consistent  with  our  national  security  or  environmental 
policies,  and  are  consistent  with  the  applicable 
international  conventions  treaties?  What  are  the 
opportunities  to  use  the  mil  itary  as  a  tool  of  engagement,  a 
tool  of  cooperation,  with  water  being  the  focus. 

Now,  my  experience  with  engagement,  in  the  context  of 
our  discussion,  is  in  places  I  ike  the  Baltic  Sea  and  the  Black 
Sea.  And  what  we  have  done  in  those  two  places  is  not 
duplicateor  recreatethings,  but  capital  izeon  what  has  been 
done.  Our  B I ack  Sea  effort  was  i  ntended  to  I  ook  at  what  had 
been  done,  the  current  status  of  those  activities,  the  data 
gaps,  the  technology  gaps,  and  to  hopefully  help  the  many 
groups  working  in  the  Black  Sea  to  focus  on  some  of  these 
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things  that  need  to  be  done.  But  what  we  have  not  yet  done 
in  the  context  of  theBiack  Sea  effort,  istoiook  at  where  the 
miiitary  truiy  fits.  That  is  what  this  meeting  is  about  over 
the  next  three  days.  My  office  is  in  the  business  of  working 
wi  t  h  ot  h  er  ei  emen  ts  of  t  h  e  D  epa  rt  ment  of  D  ef  en  se  a  n  d  ot  h  er 
agencies  to  find  the  opportunities  to  deveiop  the  strategies 
that  use  a  iimited  resource  base  for  the  highest  return  on 
investment.  Now,  in  some  of  our  endeavors,  through 
wor  ksh  ops  we  h  a  ve  d on  e  i  n  va  r  i  ou  s  pa  rt  s  of  t  h  e  wor  i  d  a  n  d  on 
various  topics,  we  have  iearned  that  our  initiai  assumptions 
were  wrong.  We  have  iearned  in  some  cases  what  weshouid 
not  do.  What  iooked  iike  a  good  idea  when  we  started  out, 
began  to  be  taken  apart  for  a  variety  of  reasons.  Doing 
something  in  a  certain  pi  ace  on  a  certain  topic  in  a  certain 
time  reaiiy  was  not  the  right  thing  to  do.  Now,  i  say  that 
here  because  it  is  possibie,  aithough  i  do  not  think  very 
probabie,  that  in  the  course  of  the  next  severai  days,  we 
couid  aii  conciude,  there  is  not  much  of  an  opportunity, 
when  we saythereisa  roieforthe miiitary  in  protectingthe 
environmentai  quaiity  of  water  bodies,  i  do  not  think  that  is 
thecase,  but  nevertheiess,  i  raise  it  becauseweneedtoiook 
at  aii  of  the  pros,  cons,  and  reievant  dimensions,  and  see 
what  reai  iy  makes  sense,  i  f  it  does  not  make  sense,  we  are 
not  going  to  do  it.  if  it  does  make  sense,  then  we  wiii  iookat 
how  we  might  beabietodo  it. 

Now,  in  my  view,  this  topic  has  these  dimensions:  one 
dimension  is  howtocapitaiizeon  reguiar  miiitary  activities 
to  contribute  to  a  broader  range  of  tasks.  For  instance  in  the 
context  of  the  Biack  Sea,  is  there  an  opportunity  to  use 
navies,  such  as  using  navai  vesseis  as  piatforms  to 
contribute  in  observation  sampiingand  monitoring?  On  the 
surface,  that  contribution  seems  to  be  perfectiy  iogicai.  On 
the  other  hand,  navies  do  not  necessariiy  iike  to  do  things 
that  reveai  what  they  are  doing,  i  have  iearned  that.  So 
maybethere  is  some  opportunity,  maybe  not.  But  wethink 
that  that  is  an  appropriate  thing  to  iook  at.  Particuiariy 
when  there  are  many  civiiian  agencies  and  other  interests 
reaiiy  pursuingthestateof  knowi  edge  on  what  is  happening 
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in  these  large  bodies  of  water.  So  is  there  or  is  there  not  a 
role?  If  there  is,  how  could  that  befacilitated?  How  might 
we  be  a  catalyst? 

The  second  dimension  and  isthat  military  activities  can 
have  deleterious  effects  on  the  environment.  What  wehave 
learned  through  many  years  of  working  on  environment  in 
the  military  is  that  cleaning  up  is  very  expensive. 
Compliance  with  national  or  international  environmental 
requirements  can  also  be  costly,  but  not  non-compliance  is 
costly  not  only  in  terms  of  money,  but  also  in  terms  of 
political  and  public  type  values.  Recognizingthat,  we,  in  our 
military  as  well  as  increasingly  in  other  militaries,  embrace 
the  notion  of  pollution  prevention.  What  does  that  mean? 
In  its  simplest  form,  it  means  to  change  the  culture  of  the 
institution,  tochangethecultureof  themilitary  in  terms  of 
its  attitude  toward  the  environment.  Thecourseof  normal 
operations  can  contribute  to  environmental  quality  by  not 
doing  things  that  have  adverse  effects  on  the  environment. 
In  many  cases  it  meansmakinga  very  low  cost  adjustment. 
At  the  simplest  level,  it  is  properly  disposing  of  hazardous 
materials.  The  broader  implication  is  to  ask  what 
opportunity  istheretochangethecultureand  awareness  of 
militaries  worldwide  in  terms  of  their  daily  activities  with 
reference  to  their  effect  on  large  water  bodies.  Now, 
immediately,  most  people  would  think,  "Navies  equal  spill 
response  and  spill  prevention."  In  my  discussions  with  the 
International  Oceanographic  Commission  (IOC),  I  am 
learning,  that  the  bulk  of  the  environmental  quality 
problems  with  large  bodies  of  water  are  near  shore.  In 
terms  of  the  ocean,  it  is  in  the  continental  shelf  area,  where 
75%-80%  of  the  environmental  problem  comes  from  the 
land.  Soherewhat  wearetalking  about  is  watershed  issues 
and  watershed  management.  It  is  not  just  navies,  it  is  the 
armies,  and  it  is  the  air  forces.  It  istheway  you  operatethe 
ports,  it  istheway  you  operate  the  airfields.  It  is  what  you 
put intothestreams, ontothelandand undertheground.  It 
is  point  source  pollution.  It  is  non-point  source  pollution. 
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A  little  story  will  illustrate  my  point.  Some  years  ago 
when  I  was  with  the  U.S.  Air  Force,  I  visited  the  U.S.  Air 
Force  installation  at  Izmir,  Turkey  on  Izmir  Bay.  And  the 
United  States  Air  Force,  which  prides  itself  on  its 
environmental  awareness,  had  just  built  a  new  motor  pool.  I 
visited  that  motor  pool  and  it  was  beautiful.  Constructed 
largely  by  Turkish  workers,  they  had  planted  flowers  and  it 
was  beautiful.  I  went  into  the  maintenance  bays,  and  in 
each  bay  there  was  a  trench  with  a  grate  over  it.  I  asked 
them  how  they  did  their  work.  They  said  they  drained  the 
oil  into  the  trench  and  they  put  the  antifreeze  into  the 
trench.  I  said  wheredoes  it  go?They  took  me  to  the  center  of 
the  facility  and  they  said,  well,  it  goes  into  this  bigger 
concrete  trench.  I  said  well,  where  does  it  go  from  here? 
They  took  meoutsideand  we  kept  walking,  and  they  finally 
took  me  to  a  ditch.  All  of  the  waste  from  this  beautiful  new 
facility  was  going  into  the  ditch  and  the  ditch  went  into 
Izmir  Bay.  Now,  a  few  years  later,  I  am  back  in  Ankara 
talking  to  the  U.S.  Ambassador,  Mark  Grossman.  And  I 
said,  "Ambassador,  ifthereisan  issue  here  in  Turkey  that 
we  should  be  working  on,  what  is  it?  IzmirBay."  IzmirBay 
is  incredibly  polluted.  There  is  an  incredible  amount  of 
money  being  spent  to  try  to  fix  Izmir  Bay.  Now,  I  hope  the 
Air  Force  is  no  longer  putting  its  waste  into  Izmir  Bay,  but 
that  was  not  very  long  ago.  It  was  just  a  cultural  thing. 
Maybe  it  does  not  sound  I  ike  much,  but  if  you  step  back  and 
you  aggregatethe  world's  militaries,  put  them  all  together, 
there  is  a  lot  of  inherent  potential.  There  is  probably  not  a 
function  or  grouping  in  the  world  that  offers  more  potential 
in  terms  of  contributing  to  environmental  quality  through 
prevention  than  the  world's  militaries.  How  do  we  tap  that 
potential?  Wesimply  changetheculture.  Wehaveseen  it  in 
our  military,  we  know  you  can  changetheculture.  We  have 
seen  this  occur  in  other  countries.  And  yet,  there  are  many 
countries  with  mi  I  itarieswherethis  transit!  on,  this  cultural 
transformation  has  not  yet  occurred. 

Now,  the  question  for  us,  that  we  in  part  pose  to  you,  is 
can  we  do  something?  Is  there  an  opportunity  here  using 
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large  bodies  of  water  as  an  avenue,  as  a  mechanism?  We 
thinkthereis.  But  weneed  help  in  framing  it.  Weneedhelp 
in  understandingtheactivitiesthat  can  beundertaken  and 
which  should  not  be.  What  is  the  best  way  of  articulating 
what  we  are  trying  to  accomplish?  For  example,  how  do  we 
approach  the  Indian  military  from  this  perspective?  We  are 
currently  not  engaged  with  I  ndia  on  mi  I  itary  envi  ron mental 
matters.  Istherea  possibilitythattherecould  be  benefit  in 
working  with  the  Indian  military  and  perhaps  the  other 
militaries  around  the  Bay  of  Bengal  on  this  topic?  Could  we, 
working  with  the  State  Department's  environmental  hub  in 
Costa  Rica,  create  an  example  of  cooperation  in  Central 
America  among  Nicaragua,  Honduras  and  El  Salvador  in 
the  Gulf  of  Fonseca,  where  today  we  understand  those 
countries  do  not  work  together  in  the  environmental 
quality.  Could  we  work  with  the  navies  of  those  countries 
through  our  Navy  to  encourage  something?  Will  we  be  able 
to  use  this  topic  effectively  in  conferences  we  plan  to 
co-sponsor  with  Kazakhstan  for  the  Caspian,  or  with 
Georgia  for  the  Black  Sea?  We  are  looking  at  those  kinds  of 
opportunities.  There  is  a  lot  going  on  and  there  is  a  lot  that 
has  been  done.  We  have  absolutely  no  interest  or  intention 
in  trying  to  change  or  duplicate  any  of  these  existing 
activities.  We  need  to  understand  those  activities  and  see 
how  we  can  use  the  opportunities.  On  the  basis  of  my  very 
good  and  successful  relationship  with  Limit  on  the  NATO 
Black  Sea  project,  we  began  to  discuss  opportunities  for 
cooperation  when  he  moved  to  the  IOC.  At  Limit  is 
invitation,  I  went  to  Paris  and  we  basically  asked  the 
question,  is  there  some  potential  benefit  of  a  relationship 
between  thelOC,  and  initially,  theUnited  States  military? 
Could  that  cooperation  be  used  to  further  some  of  our 
objectives  of  pursuing  peace,  stability  and  conflict 
prevention  through  engagement,  while  contributing  to  the 
lOCs  function  and  their  charter?  We  are  here  in  part 
because  we  think  the  answer  is  yes.  We  also  understand 
that  this  is  onlythe  beginning  and  that  thequesti  on  is  really 
much  bigger.  It  is  my  understanding  that  at  least  in 
terrestrial  environmental  issues,  the  United  Nations 


Environment  Programme  (UNEP)  playsa  major  roleand  is 
willing  to  address  that  role.  We  have  spent  a  lot  of  time,  20 
years,  in  NATO,  and  wearein  the  process  of  systematically 
looking  at  relationships  with  other  international  bodies. 
For  example,  a  few  weeks  ago,  we  requested  the  Woodrow 
Wi  I  son  Center  conduct  a  seri  es  of  workshops  i  n  Wash!  ngton 
to  ask  the  question,  what  is  the  environmental  or 
environmental  security  role  or  potential  role  of  the  major 
multinational  regional  organizations  in  theworld?  OSCE  is 
looking  at  that  right  now.  They  have  never  embraced 
environment  before,  but  they  are  systematically  looking  at 
environment.  At  thesummit  in  Istanbul  in  two  weeks,  there 
should  bea  proposal  put  forward  tothe  54  Heads  of  State  in 
OSCE  to  begin  an  OSCE  project  on  water  resources  in 
Central  Asia.  Why  water  resources?  Becausethe  people  in 
OSCE  think  that  thecritical  issue  in  Central  Asia  in  terms 
of  economics,  in  terms  of  stability,  and  in  terms  of  security  is 
probably  water.  So  we  have  asked  the  Woodrow  Wilson  to 
look  at  that  issue.  What  istheroleof  ASEAN?  Whatisthe 
roleofSADC?  What  are  their  potential  roles?  Butthereis 
always  one  thing  that  seems  to  arise  in  these  discussions, 
water,  either  water  bodies  or  watersheds.  So  that  is  kind  of 
what  we  are  about. 

I  appreciate  you  joining  us  here  and  devoting  your  time 
to  exploring  this  important  issue.  Thank  you  very  much. 
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UNESCO'S  INTERGOVERNMENTAL 
OCEANOGRAPHIC  COMMISSION  (lOC)AND 
THE  POTENTIAL  BENEFITS  OF  lOC-DOD 
COOPERATION 


Dr.  Umit  Unluata 
Head,  Ocean  Sciences  Section 

Intergovernmental  Oceanographic  Commission 

My  presentation  will  be  made  on  behalf  of  Dr.  Partido 
Bernal  who  is  the  Executive  Secretary  of  IOC.  He  regrets 
not  bei  ng  abl  e  to  attend  this  meet!  ng  because  of  the  ongoi  ng 
UNESCO  General  Conference.  In  this  presentation  I  will 
provide  to  you  some  basic  information  about  the 
Intergovernmental  Oceanographic  Commission  so  that  we 
can  delineate  potential  areas  of  cooperation. 

The  Intergovernmental  Oceanographic  Commission  is  a 
part  of  UNESCO.  It  is  a  semi-autonomous  body  of 
UNESCO.  It  has  125  member  states  which  constitute  its 
Assembly.  IOC  member statesarenotnecessarilythesame 
as  the  UNESCO  member  states.  For  instance  the  United 
States  is  not  a  member  of  UNESCO,  but  it  is  a  member  of 
IOC. 

In  addition  to  the  Assembly,  which  biannually  instructs 
us  on  what  to  do  about  the  issues  before  them,  an  executive 
council  follows-upthedecisionsof  the  Assembly  during  the 
inter-sessional  periods.  The  IOC  secretariat  is  located  in 
Paris. 

The  Mission  of  IOC  is  to  initiate,  facilitate  and 
co-ordinate  at  an  intergovernmental  level  the  development 
of  major  international  scientific  research  programmes, 
observing  and  forecasting  systems,  data  and  information 
services,andeducation,trainingandtechnical  co-oper at i on 
acti vities,  for  sustainable useoftheoceans and  coastal  seas, 
in  concert  with  M  ember  States,  and  for  the  benefit  of  a  wide 
range  of  users. 
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IOC  carries  out  these  activitiesthrough  a  series  of  major 
programs  which  I  will  touch  upon  as  I  go  along.  But  to  just 
briefly  list  the  major  ones,  I  would  like  to  mention:  the 
Global  Ocean  Observing  System,  GOOS,  which  is  our 
flagship  program;  Marine  Pollution  Research  (GIPME); 
Ocean  Science  In  Relation  To  Living  Resources  (OSLR); 
Integrated  Coastal  Area  Management  (I CAM);  Ocean 
Science  In  Relation  To  Non-Living  Resources  (OSNLR); 
Oceanographic  Data  And  Information  Exchange  (I ODE); 
Ocean  Mapping;  and  Global  Ocean  Services  System 
(I  GOSS).  Detai  I ed  i  nformati on  on  these  programs  and  the 
others  are  available  on  our  website:  http//i oc.unesco.org. 

Now,  just  tocontinuetogiveyou  some  ideas  on  what  we 
do,  let  me  commence  by  indicating  that  the  primary  roles  of 
IOC  are (i)  technical,  and  (ii)  political. 

IOC  has  a  close  relationship  with  the  scientific 
community  that  provides  it  with  experts  for  the 
co-ordination  of  programmes.  Because  it  is  an 
intergovernmental  body  it  has  a  close  relationship  with 
governments.  It  can  therefore  link  both  scienceand  society. 
Its  governing  bodies  are  manned  by  national 
representatives  who  may  be  government  department 
scientists  or  managers,  eminent  academics,  or  other 
representatives  of  government — including  some  naval 
officers  since  the  national  responsibility  for  marine  data 
collection  often  rests  with  navies. 

For  each  science  programme,  the  governing  bodies  are 
advised  by  Groups  of  Experts,  usually  from  academia  or 
government  departments.  IOC  is  not  primarily  a  funding 
agency,  its  ability  to  fund  research  is  very  limited.  IOC's 
critical  role  is  co-ordination  at  the  intergovernmental  level. 
Although  its  team  is  small,  some  30  professionals,  but  its 
effect  is  magnified  through  expert  advisory  panels  and 
committees  staffed  by  top  scientists  and  government 
representatives. 

In  effect  the  IOC  is  the  UN  system's  default  for  an  ocean 
agency.  It  provides  the  co-ordination  needed  to  fulfil  the 
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mandates  of  the  UN  General  Assembly.  I  n  this  context,  the 
IOC  chairstheUN  wide  co-ordination  committee  on  Oceans 
and  Coastal  Seas. 

Recognising  the  keen  interests  of  the  Member  States 
there  is  a  dual  focus:  (i)  on  coastal  seas,  and  (ii)  on  the  open 
ocean.  ThelOC  providesan forum  in  which  all  countriescan 
come  together  to  agree  on  what  needs  to  be  done  in  both  the 
coastal  seas  and  the  global  ocean.  Developing  coastal  states 
can  benefit  from  what  developed  states  are  capable  of 
observing  in  the  open  ocean  (e.g.  through  the  provision  of 
boundary  conditions  for  coastal  models);  in  turn  developed 
states  need  global  measurements  from  the  jurisdictional 
waters  of  developing  coastal  states.  All  have  something  to 
gain  bycontributingtoacommon  global  observing  system. 

Global  monitoring,  is  carried  under  GOOS,  which  stands 
for  the  Global  Ocean  Observing  System.  It  is  a  program 
carried  jointly  with  WMO,  UNEP  and  ICSU  involving  both 
the  coastal  and  open  ocean. 

GOOS  i  s  desi  gned  to  provi  de  descri  pti  ons  of  the  present 
state  of  the  sea,  and  forecasts  of  these  for  as  far  ahead  as 
possible,  for  a  wide  range  of  users,  and  to  meet  the  needs  of 
the  Framework  Convention  on  Climate  Change  by 
underpinningforecastsofchangesin climate.  It isnot solely 
operational,  but  includes  work  to  convert  research 
understanding  into  operational  tools.  It  is  intended  to 
provide  nations  with  the  ability  to  convert  research  results 
into  useful  products  to  meet  societal  needs,  which  is  led  by 
the  IOC. 

I  n  addition  tofaci I itating ocean  observations,  IOC  it  also 
fad  I  itates  the  efforts  for  understand!  ng  of  oceanic  processes 
through  its  science  programmes.  In  the  coastal  context  this 
includes  IOC's  ICAM,  climate  (including  CLIVAR),  coastal 
ocean  dynamics,  El  Nino,  marine  pollution,  and  harmful 
algal  blooms. 

IOC  is  the  only  organisation  apart  from  WMO  to  have 
successfully  developed  a  viable  data  and  information 


exchange  system  (I  ODE).  I  ODE  is  probably  the  most 
successful  system  in  the  world  for  the  exchange  of  physical 
data.  I  ODE  Isa  permanent  body  for  monitoring  the  quality 
of  data  and  for  providing  standards,  formats,  protocols  and 
archives,  through  a  network  of  designated  centres.  The 
centres  are  national  or  international;  IOC  pays  for  the 
coordination  and  planning  meetings  and  secretariat.  Of  the 
62  centres,  only  half  are  fully  viable;  the  rest  need  further 
development  through  capacity  building  and  other  forms  of 
investment. 

Aside  from  its  scientific,  technical  catalysing  and 
co-ordinating  roles,  IOC  also  has  the  role  of  broker,  e.g. 
between  global  science  programs  such  as  International 
Geosphere  Biosphere  Program's  Land  and  Ocean 
Interactions  in  the  Coastal  Zone  project  (LOICZ)  and 
Member  States,  in  conveying  the  priorities  of  Member 
States  to  LOI CZ  and  vice  versa. 

Not  all  of  the  work  is  done  in-house.  I OC  contri  butes  to 
WMO  for  the  running  of  the  WCRP,  for  example.  It  also 
contri  butes  jointly  with  UNEP  and  the  IAEA  to  the  costs  of 
running  the  IAEA's  ecological  laboratory  in  Monaco.  This 
reflectsanother  of  IOC's  roles,  which  is  to  provide  standards 
and  guidelines  (not  legislation,  because  IOC  has  no 
statutory  power),  as  well  as  harmonisation. 

IOC  operates  at  both  the  global  and  the  regional  level. 
The  IOC  activities  are  in  general  demand-driven,  with  the 
sponsori  ng  M  ember  States  and  regi  ons  commoni  y  operati  ng 
as  clients  requiring  services.  It  has  several  regional 
sub-commissions  to  ensure  that  its  programmes  are 
effective  at  regional  levels.  These  commissions,  which  are 
staffed  by  representatives  of  government  departments 
along  with  eminent  academics,  work  with  IOC  HQ  in  Paris 
to  ensure  that  the  capacity  building  programme  (TEMA) 
(which  incorporates  a  study  grants  programme)  is  tailored 
to  meet  regional  requirements.  Only  two  of  the 
sub-commissions  have  regional  secretariats  (WE STP AC)  in 
Bangkok;  and  lOCARIBE  in  Cartagena).  The  sub- 
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commissions  hold  their  own  regional  meetings  and  set 
regional  priorities. 

IOC  generates  some  of  its  programmes  (for  example 
GOOS).  These  may  subsequently  become  co-sponsored 
(WMO,  UNEP  and  ICSU  have  joined  IOC  as  sponsors  of 
GOOS).  SomelOC  projectsaregeneratedelsewhereandthe 
IOC  is  invited  to  co-sponsor  them  (e.g.  GCOS). 

Where  necessary  IOC  may  encourage  the  creation  of 
regional  programmes,  e.g.  the  formation  of  EuroGOOS, 
NEAR-GOOS,  MedGOOS,  PacificGOOS  and  so  on,  where 
the  regional  focus  is  on  implementation  at  the  regional 
level,  following  the  GOOS  design. 

IOC  is  also  involved  in  bringing  related  programmes 
together  to  create  synergy  between  them.  F  or  exampi  e  the 
Member  States  haveask^  IOC  to  play  a  co-ordinating  role 
in  the  Mediterranean,  where  there  is  a  plethora  of 
overlapping  national  and  international  programmes,  to 
eliminate  confusion.  I  n  another  case,  the  IOC  hasjoinedthe 
sponsors  of  the  observing  systems  and  CEOS  to  form  the 
IGOS  Partnership  to  ensure  that  governments  see  each  of 
the  observi  ng  system  as  compi  ementary  el  ements  of  a  si  ngl  e 
overarching  strategy  for  global  observation  that  involves 
remote  sensing  and  in  situ  measurements. 

In  Africa,  UNESCO,  largely  through  IOC,  has  brought 
53  African  states  together  through  thePACSICOM  process 
to  evaluate  the  technical  options  for  the  development  of 
ICAM  in  Africa,  and  obtained  ministerial  approval  for  the 
implementation  of  ICAM  in  Africa  (a  good  example  of  the 
application  of  the  technical  and  political  roles  of  the  IOC). 
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CONTRIBUTING  TO  ENVIRONMENTAL 
QUALITY:  REDUCING  THE  MILITARY'S 
IMPACT  ON  THE  ENVIRONMENT 


Dr.  Diane  Drigot 

Senior  Natural  Resources  Management  Specialist 
Environmental  Department,  Marine  Corps  Base 
Hawaii  and  Research  Affiliate 
University  of  Hawaii  Environmental  Center 

Executive  Summary 

The  United  States  (U.S.)  military  is  under  increased 
scruti ny  for  envi ron mental  i  mpacts  of  its  trai ni ng  exercises 
by  more  outspoken  and  sophisticated  publics  all  over  the 
world/  Environmental  quality  issues  are  inextricably 
linked  to  the  sustainability  of  military  training  areas  and 
themilitary  mission,  just  as  they  are  to  the  enhancement  of 
sociocultural  well  beingandeconomicvitalityoftheaffected 
communities.  There  are  new  mandates  and  promising 
opportunities  to  link  regular  peacetime  military  training 
operations  with  community-based  efforts  to  improve 
environmental  quality,  such  as  in  the  areas  of 
ecosystem-based  management,  water  quality  compliance 
monitoring,  and  restoring  watershed  health.  The 
transdisci  pi  inary  scientific  basis  of  these  new  directions  is 
reviewed.  Examples  are  provided  from  Marine  Corps  Base 
Hawaii  of  how  ecosystem-  and  community-based  water 
quality  compliance  and  watershed  health  improvement 
efforts  have  enhanced  the  unique  "social  capital"  resources 
of  both  the  internal  military  base  community  and  the 
external  affected  host  community.  Diverse  participants 
from  multiethnic,  urban,  suburban,  rural,  military, 
non-military,  and  native  Hawaiian  backgrounds  have  been 
involved.  The  community  has  also  gained  better 
understanding  of  the  military  mission  and  of  the  Marine 
Corps'  sustained  commitment  to  resource  stewardship.  I  n 
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return,  the  Marines  have  avoided  costiypubiic  protests  and 
iaw  suits  against  criticai  miiitary  training  exercises  in 
MCBH  watersheds.  Whiie  much  remains  to  be  done, 
progress  is  highiighted  by  nationai  award  recognition, 
favorabie  press,  and  praise  from  some  of  the  miiitary's 
strongest  environmentai  critics.^  Lessons  iearned  and 
working  principies  that  emerge  from  these  exampies  are 
appi  i  cabi  e  ei  sewhere. 

Introduction  And  Purpose 

Aioha!  As  i  stated  in  the  beginning  of  this  workshop,  i 
have  been  working  with  the  Marine  Corps  for  over  17  years 
now.  i  deiiberateiy  stayed  at  Marine  Corps  Base  Hawaii 
because  i  thrive  in  thinking  giobaiiy  but  acting  iocaiiy.  Of 
the  five  issues  areas  that  Mr.  Vest  wanted  us  to  work  on,  i 
focus  my  contribution  on  the  iast  two: 

•  What  are  some  current  programs  and  opportunities 
for  reducing  the  peacetime  impact  of  the  miiitary  on 
environmentai  quaiity; 

•  What  opportunities  are  there  for  high  vaiue  added 
cooperation  and  coordination  in  environmentai 
assessment  during  reguiar  peacetime  miiitary 
operations. 

Specificaiiy,  i  wiii  addresses  the  foii owing  areas  of 
interest: 

•  What  are  the  iatest  watershed  management  science 
appiications  reievant  to  miiitary  mission 
sustainabiiity; 

•  How  to  increase  environmentai  sensitivity  on 
miiitary  bases  (particuiariy  in  the  areas  of  water 
quaiity  and  watershed  heaith); 


•  How  to  support  local  community  efforts  to  improve 
environmental  quality  while  gaining  improved 
community  support  for  the  military  mission; 

•  Provide  working  principles  from  these  examples 
which  are  applicable  elsewhere,  not  only  in  the 
domestic  United  States  but  in  some  areas  of  the  world 
where  we  may  want  to  test  receptivity  to  military 
involvement  in  global  water  quality  monitoring. 

Background 

To  set  the  framework,  recall  that  the  Federal  Clean 
Water  Act  of  1972  had  a  rather  lofty  goal  to  restore  and 
protect  the  integrity  of  our  nation's  waters.  By  the 
mid-1980's,  we  were  going  to  have  zero  discharge  of 
pollutants  and  fishableand  swimmable  waters  throughout 
the  United  States.  At  the  end  of  the  1990s,  we  have  not  yet 
achieved  this  desired  end-state. 

Although  progress  has  been  made  in  reducing  point 
source  pollution,  the  more  pervasive  non-point  sources  of 
water  pollution  remain.  In  the  last  twenty  years,  we  have 
focused  on  control  of  end-of-the-pipe  point  discharges  using 
command-and  control  enforcement  techniques.  What  is 
harder  to  address  is  the  more  diffuse  problem  of  non-point 
source  pollution  control.  Oneauthority  attributes  failureto 
achieve  Clean  Water  Act  goals  to  "failure  to  recognize  the 
inter-related  processes  and  important  linkages  in  ecological 
systems  of  entire  watersheds".^  What  is  required  is  to  look 
holistically  at  human  communities,  how  they  interact  with 
the  water  in  their  watersheds,  and  address  multiple 
non-point  pollution  discharge  sources  accordingly.  The 
models  for  understanding,  describing,  predicting  and  even 
monitoring  the  health  of  communities  in  a  given  watershed 
are  at  an  embryon  i  c  stage  of  devel  opment.  Yet,thisisoneof 
the  more  important  points  of  focus  as  we  move  into  a  new 
century. 
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The  Clean  Water  Act  amendments  of  1987  began  to 
address  this  need  through  application  of  Best  Management 
Practices  (BMPs)  as  a  means  of  non-point  pollution  control. 
The  focus  of  application  is  entire  watersheds  on  a  regional 
scale.  Military  installations  are  among  the  groups  obliged 
to  comply  with  these  mandates. 

Parallel  to  this  more  sophisticated  approach  to  clean 
water  compliance  has  been  a  change  in  perspective  toward 
environmental  issues.  There  is  emergence  of  a 
transdisci  pi  inary  and  integrated  scientific  perspective 
reflected  in  such  terms  as  an  ecosystem  approach  to 
resource  management.'^ 

What  is  an  ecosystem  approach?  In  1996,  the 
Department  of  Defense  was  one  among  fourteen  federal 
land-use  management  agencies  that  signed  a  M  emorandum 
of  Understanding  to  Foster  an  Ecosystem  Approach"  to 
resource  and  environmental  management.^  The  goal  of 
ecosystem  management  is  "to  restore  and  sustain  the 
health,  productivity  and  biological  diversity  of  ecosystems 
and  their  overall  quality  of  life  through  a  natural  resource 
management  approach  that  is  fully  integrated  with  social 
and  economic  goals".® 

Ecosystem  Management  has  been  defined  as  "a  method 
for  sustaining  or  restoring  ecological  systems  and  their 
functions  and  values".^  It  is  goal  driven,  based  on  a 
col  I  aborati  vel  y  devel  oped  vi  si  on  of  desi  red  futu  re  condi  ti  ons 
that  i  ntegrates  ecol ogi cal ,  economi c,  and  soci al  factors.  1 1  i s 
applied  within  a  geographic  framework  defined  primarily 
by  ecological  (not  jurisdictional)  boundaries.  A  very 
important  theme  central  to  the  concept  of  ecosystem 
management  is  that  one  must  consider  humans  as  part  of 
the  ecosystem.  Resource  management  decisions  must  be 
based  not  just  on  "best  science"  but  on  "associated  cultural 
val  ues,"  "i  mproved  commu  ni  cati  on  with  the  general  pu  bl  i  c," 
and  "forming  partnerships"  with  government,  non¬ 
government  agencies  and  other  stakeholders".® 
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At  the  installation  level,  resource  managers  were 
provided  a  Department  of  Defense  Instruction  (DoD  Inst. 
4715.3)  to  implement  this  approach.  Theten  guidelines  in 
the  instruction  contain  recurring  reference  to  the  term 
"ecosystem  health."  Ecosystem  health  is  one  of  those  new 
transdi sci  pi i nary  approaches  to  environmental 
management  that  emerged  in  the  last  decade.  The  other 
two  are  "ecological  economics"  and  "ecological  engineering." 
Ecosystem  health  is  the  most  integrative  of  them  all 
because  it  marries  knowledge  of  how  environmental 
systems  work  with  the  knowledge  of  what  is  desirable  and 
acceptable.®  In  other  words,  it  gives  social -culture  I  issues 
and  perspectives  equal  footing  with  biophysical  ones  when 
applied  to  such  resource  problem  areas  as  watershed 
management. 

Ecosystem  health  has  been  further  characterized  not 
only  by  (biophysical)  systems  integrity...  but  by  social  and 
cultural  as  well  as  ecological  values.  A  derivativeconcept  is 
that  of  "watershed  health."  Watershed  Health  has  two 
components:  (1)  improving  the  biophysical  integrity  of  the 
water  bodies  affected  by  human  action  at  the  watershed 
scale;  and  (2)  considering  social  and  cultural  aspects  of  the 
people  that  live  in  or  otherwise  influence  the  watershed.^® 

There  has  been  more  research  progress  in  the  former 
than  the  latter.  J  im  Karr  is  a  widely-recognized  pioneer  in 
operationalizing  the  first  component.  He  developed  the 
Index  of  Biotic  Integrity,  or  IBI.^^  The  IBI  is  a  means  of 
quantitatively  comparing  the  "health"  of  various  aquatic 
ecosystems  to  a  reference  standard  ("Best  Regional 
St  r ea m")  T h e  "h ea 1 1 h  "  of  ot h er  st  r ea ms  or  st r ea m  r each es  i  n 
the  same  regional  ecosystem  or  basin  can  be  compared 
against  this  standard.  While  this  method  is  still  being 
perfected  and  is  not  fully  applicable  to  highly  altered 
urbanized  watersheds,  it  represents  a  significant  advance 
in  environmental  science  and  management.  It  shows  how 
more  meaningful  water  quality  measurements  can  be  if 
they  include  a  measure  of  the  intactness  of  the  structure, 
function,  and  composition  of  an  in-situ  ecosystem. 
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The  second  component  of  watershed  health  is  not  so  well 
operationalized;  that  is,  consideration  for  the  social  and 
cultural  aspects  of  the  people  that  live  in  or  otherwise 
influence  the  watershed.  J  im  Kent  and  Kevin  Preister  are 
pioneers  in  operationalizing  consideration  of  the 
social/cultural  aspects  in  watershed  restoration.^^  They 
base  it  on  a  "Bio-Social  Ecosystem  Model  of  Productive 
Harmony,"  which  comes  from  field  application  of  the 
environmental  assessment  mandate  under  the  National 
Environmental  Policy  Act  in  numerous  diverse  community 
settings.  Under  this  approach  to  community  assessment, 
the  health  of  a  human  community  is  partly  measured  by  its 
ability  to  absorb  outside  intrusive  forces  such  as  the 
military  coming  in  to  establish  a  military  base  or  to  perform 
a  training  exercise. 

Under  this  approach,  there  is  an  early  warning  system 
for  finding  out  if  a  given  community— whether  domestic  or 
international— is  going  to  be  receptive  to  such  intrusion. 
Thisearly  warning  system  is  an  issue  analysis  system.  One 
can  enter  a  community  and  informally  find  out  how  a 
community  perceives  the  potential  presence  of  an  outside 
disruptive  force.  One  can  detect  whether  an  issue  is  at  the 
"emerging,"  "existing,"  or  "disruptive"  stage.  One  can 
actually  describe  the  existing  "health"  status  of  the 
community  (without  the  intrusion),  and  then— based  on 
that  characterization  and  what  "stage"  of  development  are 
the  related  issues— one  can  predict  whether  the  disruption 
can  be  assimilated  without  significant  adverseeffects.^^  In 
general,  however,  understanding  the  health  of  human 
communities,  and  how  to  marry  it  with  the  health  of 
bi  ophysi  cal  systems  i  n  a  watershed  are  methodol ogi  es  i  n  an 
embryonic  stage  of  development. 

I  believe  Marine  Corps  Base  Hawaii  isintheforefront  in 
forging  an  integrated  natural  and  social  approach  to 
watershed  management.  That  is  to  say,  we  are  tackling 
needed  improvements  to  water  quality  and  watershed 
health  by  giving  equal  attention  to  the  bio-physical  and 
social-cultural,  community-based  components.  The 
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military  can  play  a  unique  and  important  peacetime  role  in 
this  area  while  also  fostering  improved  community- based 
understanding  and  support  for  a  military  presence  in  the 
region.  This  belief  is  based  on  my  experience  in 
implementing  several  million  dollars  worth  of  watershed 
restoration-related  Marine  Corps  projects  over  the  last  17 
years,  using  a  community-based  ecosystem-management 
approach. 

I  will  next  share  examples  of  how  we  are  doing  this, 
followed  by  a  summary  of  lessons  learned  and  working 
princi pies  derived  from  these  examples  that  are  applicable 
elsewhere.  But  first,  I  would  liketo  further  define  what  is 
meant  by  a  community  based  approach  to  watershed 
restoration  and  why  it  is  essential.  It  is  the  planning, 
mapping,  monitoring,  and  restoration  of  watershed  health 
based  on  the  discovery  and  strengthening  of  a  community's 
"social  capital."  What  issocial  capital?  It  is  the  features  of 
social  organization  (e.g.,  the  networks,  norms,  and  social 
trust)  that  facilitate  coordination  and  cooperation  for 
mutual  benefit. It comprisesthecommunity of  peoplein a 
self-defined  geographic  area;  their  survival  networks  of 
friends,  families,  and  associates;  their  living  patterns, 
routines,  and  manner  in  which  they  resolve  issues  (e.g.,  civic 
culture).  Itisthesocial  capital  ofa  community  that  isdrawn 
upon  to  help  cope  with  a  crisis  that  might  arise  (e.g.,  a 
natural  disaster  or  an  intrusion  ofa  disruptive  element  such 
as  unwanted  commercial  development  in  a  quite 
neighborhood).  Environmental  scientists  and  natural 
resource  managers  are  more  familiar  with  how  to  measure 
the  structure  and  function  of  a  natural  ecosystem  and  its 
resilience  to  stress.  Less  is  understood  about  application  of 
the  same  metaphors  to  a  human  community.  A  community 
with  a  high  degree  of  social  capital  i  s  more  likely  to  beableto 
assimilate  change  and  adapt  without  adverse  disruptive 
effects,  and/or  modify  the  change  to  enhance  the 
community's  well-being,  or  resist  the  change  if  it  has  no 
considered  beneficial  effects.. 


What  is  the  evidence  that  a  community-based  approach 
to  watershed  restoration  is  needed  that  focuses  on 
enhancing  the  social  capital  of  communities?  The  evidence 
is  three  decades  of  failed  programs  both  in  domestic  and 
international  resource  and  inner  city  development  projects 
around  the  world.  An  interesting  World  Bank  study  (1994) 
performed  a  retrospective  analysis  of  twenty-five 
development  projects  in  Africa,  Asia,  and  Latin  America.^^ 
Thirteen  or  half  of  them  failed  years  after  because  they 
ignored  the  social  factor.  Those  that  had  sustained  success 
did  purposive  institution  building  in  host  communities. 
They  included  grass  roots  participation  and  other 
sociological  factors,  along  with  economic  and  ecological 
ones. 

There  follows  some  examples  of  MCBH  application  of  a 
community-based  approach  to  watershed  restoration. 
These  examples  will  be  more  meaningful  after  a  geographic 
orientation  to  the  watersheds  in  which  they  occur. 

Geographic  Setting 

MCBH  was  created  in  1994  as  a  consolidation  of  Marine 
Corps  assets  in  Hawaii. Today,  it  consists  of  eight  parcelsof 
land  covering  a  total  of  4,642  acres,  three  of  which  comprise 
90%  of  the  total  acreage,  and  are  concentrated  on  the 
windward  side  of  the  Island  of  Oa'hu  in  the  Ko'olaupoko 
District:  2,950  acre  Mokapu  Peninsula,  1,0014  acre  Marine 
Corps  Training  Area-Bellows  (MCTAB),  and  187  acre 
portion  of  Waikane Valley. 

The  Ko'olaupoko  District  is  comprised  of  a 
topographically  pronounced  set  of  eleven  watersheds.  They 
are  unique  compared  to  the  mainland.  There  are  no 
extensive  river  basins.  The  hydrographic  catchment  areas 
are  amphitheater-like,  about  a  dozen  square  miles  each, 
and  are  separated  by  steep  wall-1  ike  ridges  with  slopes  that 
vary  from  about  40  to  70  degrees.  This  pattern  continues 
down  the  length  of  a  22-mile  long  stretch  of  mountain  peaks 
known  as  the  Ko'olaus  mountain  range.  Most  of  these 


XXIV 


stream  courses  are  subject  to  flash  floods  and  many  of  them 
are  severely  altered  in  their  lower  stretches.  Oneofthem 
drains  Kawai  Nui  Marsh  through  a  channelized  stretch 
adjacent  to  Marine  Corps  Base  Hawaii's  Mokapu 
Peninsula.  During  the  last  severe  flood  event  in  this 
watershed  (1987),  Marine  amphibious  vehicles  were 
deployed  to  rescue  residents  from  their  flooded  homes 
adjacent  to  this  canal. 

Upstream  of  the  Marine  Corps  Training  Area-Bellows 
(MCTAB)  in  the  Waimanalo  watershed,  runoff  from  a 

largely  agricultural  landscape 
contributes  heavy  non-point 
pollution  to  the  stream  courses 
that  flow  through  this  training 
area  and  out  into  Waimanalo 
Bay.  Waimanalo  stream  has 
been  declared  part  of  a  Water 
Dual ity  Li  mited  Segment  and  it 
is  currently  subject  to  U.S. 
Environmental  Protection 
Agency  scrutiny  through  a 
Total  Maximum  Daily  Load 
(TMDL)  study.  The  bay  into 
which  it  flows  is  co-shared  by 
Marine  amphibious  vehicle 
maneuvers,  community 
subsistence  and  recreational 
activities.  Marine  amphibious 
vehicles  enter  the  water  at 
Mokapu  Peninsula  and  swim 
through  coral  reefs  to  perform 
beach  landings  and  maneuvers 
in  thiscritical  MCTAB  training 
area. 

Since  MCBH's  MCTAB  is  downstream  of  everyone  else 
in  the  Waimanalo  watershed,  whatever  debris  has 
accumulated  upstream  ends  up  in  the  lower  stream 
stretches  of  thetrai  ni  ng  area.  Someti  mes,  after  a  flash  fl  ood 
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or  a  heavy  rai  n,  the  debris  accumul  ated  downstream  causes 
backupflooding  upstream,  making  the  military  appear  to  be 
a  major  cause  of  what  is  actually  a  more  diffuse 
watershed-wide  problem. 

The  Ko'olaupoko  watersheds  range  from  largely 
urbanized,  ethnically  mixed  and  relatively  affluent  to 
mainly  rural,  native  Hawaiian,  and  low-income.  Despite 
the  pollution  problems,  the  watershed  region  overall 
represents  an  almost  idealized  example  of  tropical 
watersheds  extending  from  forested  peaks  to  fringing  reefs. 
Sufficient  ecological  integrity  and  public  concern  about 
associated  socio-cultural  values  exist  in  and  about  this 
region  to  cause  the  State  of  Hawaii  Department  to  rank  the 
Ko'olaupoko  region  of  watersheds  as  Priority  1  for 
restoration  of  watershed  health. 

The  collaborative  vision  of  restored  watershed  health 
articulated  by  many  local  government  documents  and 
community  groups  in  Hawaii  is  to  recapture  elements  of  the 
ancient  a/iupua 'a-based  management  system  in  pre-contact 
Hawaiian  times. An  ahupua'a  is  a  wedge-shaped 
land/water  integrated  management  unit  extending  from 
the  mountain  tops  to  beyond  the  reefs,  similar  to  what  are 
referred  to  as  watersheds  today.  Residents  in  an  ahupua'a 
were  allowed  access  to  the  bounty  of  land  and  sea.  Also,  a 
system  of  kapu  (law)  determined  how  resources  were 
conserved  and  distributed  among  these  units.  People  in  an 
ahupua'a  weregoverned  by:  (1)  a  protocol  to malama  (share 
and  take  care  of)  the  limited  but  diverse  resources  within 
the  area;  (2)  an  awareness  that  there  is  an  interconnected 
relationship  between  land-based  and  marine-based  natural 
resources;  and  (3)  that  all  actions  taken  by  people  with  in  an 
ahupua'a  weregoverned  by  certain  principles  such  as  those 
reflected  in  the  current  federal  mandates  to  follow  an 
ecosystem-based  management  approach.^” 

The  ahupua'a-based  management  system  in  the 
watersheds  of  the  Ko'olaupoko  District  in  early  Polynesia 
resulted  in  an  abundance  of  natural  wetlands,  taroterraces 
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(lo'i)  and  Polynesian-built  fishponds.  These  features 
enhanced  the  human  population,  preserved  wildlife 
habitat,  filtered  pollutants  from  stormwater  runoff,  and 
provided  flood  protection  in  a  manner  such  as  advocated  in 
Best  Management  Principles  today. 

Over  the  years,  these  functions  have  been  impaired  by 
accelerated  siltation  and  polluted  runoff  from  urban 
development  and  agricultural  activity.  Many  downstream 
fishponds  in  the  contiguous  ahupua'a  of  the  district  have 
vanished  entirely  due  to  deliberate  filling.  Others  are 


choked  with  alien  vegetation  which  degrades  their 
sponge-1  ikeabi I itytoabsorb sediment  runoff.  Thus,theexit 
channels  from  these  wetlands  to  the  ocean  are  filled  with 
very  visible  plumes  of  non-point  particulate  pollution, 
especially  after  a  heavy  rain.  Sometimes,  the  beaches 
affected  are  temporarily  closed,  while  the  pollution 
dissipates.  Thisisvery  bad  for  a  tourist-based  economy.  In 
this  kind  of  regional  setting.  Marine  Corps  Base  Hawaii 
functions. 

Annual  AAV  "Mud  Ops"  Maneuvers  For  Wildlife; 
Turning  Swords  Into  Plowshares^^ 

The  Nu'upia  Ponds  Wildlife  Management  Area 
straddles  the  neck  of  MCBH's  Mokapu  Peninsula, 
separating  it  from  the  rest  of  this  watershed  region.  The 
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Ponds  compri sethe I ast  remnant  of  thi  rty  and ent  H  awai  i an 
fishponds  that  once  existed  around  Kane'ohe  Bay.  The 
Marines  have  kept  this  resource  relatively  intact  as  an 
endangered  waterbird  habitat,  protected  wetland,  national 
historic  property,  and  valuable  security  buffer  from 
non-military  ground/air  traffic  encroachment. 

It  is  one  of  the  primary  breeding  habitats  for  the 
endangered  Hawaiian  stilt  (Himantopus  mexicanus 
knudseni).  It  is  also  a  refuge  for  hundreds  of  other  native 
waterbirds,  migratory  shorebirds,  and  seabirds,  as  well  as 
sixteen  species  of  native  fish. 

One  of  the  biggest  threats  to  the  birds'  survival  is  alien 
vegetation,  which  invades  the  shoreline,  shallow  water  and 
mudflat  areas  and  displaces  the  native  waterbirds  from 
feeding  and  on-ground  nesting.  In  Hawaii,  the  most 
significant  vegetation  threats  are  pickleweed  (Batis 
maritima)  and  mangrove  (R  hi  zoph  or  a  mangle)  inthisand 
other  equivalent  wetland  areas. 

About  20  years  ago,  we  found  that  the  most  appropriate 
technology  to  control  these  invasive  plants  is  the 
Amphibious  Assault  Vehicle  or  AAV.  Normally  used  in 
securing  a  beachhead,  these  26-ton  tracked  vehicles  are 
able  to  easily  maneuver  in  soft  mud  and  aqueous  areas  to 
mechanically  clear  the  weeds. 

By  its  sheer  weight,  using  back  and  forth  plowing  action, 
an  AAV  can  also  contour  the  landscape  to  create  a 
checkerboard  mosai  c  of  "moat  and  i  sl  and"terrai  n  favored  by 
the  stilt  for  feeding  and  nest  building.  Newly-hatched  stilt 
thus  gain  more  ready  access  to  their  water-resident  food 
sources  within  this  terrain  (e.g.,  insects,  Crustacea,  small 
fish).  This  is  a  critical  factor  in  their  survival  since  they 
must  largely  fend  for  themselves  from  birth. 

Byannuallyusingthistechniquefor  habitat  restoration, 
just  before  nesting  season,  the  weed  re-growth  is  kept  in 
check  and  the  Marines  exercise  a  novel  training 
opportunity.  This  practice  represents  a  "win-win" 
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balancing  of  seemingly  incompatible  wildlife  and  military 
training  objectives.  The  Marines  have  become  an  integral 
part  of  the  "working  landscape"  of  this  protected  wetland, 
both  provi  di  ng  and  recei  vi  ng  a  val  uabi  e  "servi  ce"  i  n  a  web  of 
functional  inter-  dependencies.  Without  their  help,  the 
habitat  available  to  the  birds  would  rapidly  diminish 
through  aggressive  weed  regrowth.  (The  same  effort  by 
contractor  equipment  would  be  too  costly). 

By  annually  repeating  this  habitat  restoration 
technique,  not  only  do  we  enhance  the  biophysical  "capital" 
of  the  area  (a  documented  doubling  of  endangered  birds 
counted  over  the  last  17  years),  but  the  "social  capital"  in  the 
Marine  community  is  also  enhanced.  The  environ  mentally 
friendly  use  of  AAVs,  recognized  in  wide  media  coverage, 
bui  I  ds  upon  the  M  ari  ne  Corps'  strong  sense  of  pride  i  n  doi  ng 
what  is  right  and  being  protectors. 

The  Marines  have  coined  their  own  name  for  this 
ritual— they  call  it  their  "Annual  Mud  Ops".  The  fact  that 
the  Marines  have  invented  their  own  name  for  this 
regularly  recurring  annual  event  shows  they  have 
developed  a  cultural  attachment  with  the  place  and  the 
restoration  role  they  serve.  This  is  an  important 
achievement,  especially  considering  the  transient  natureof 
theindividual  Marines  involved.  When  a  ritual  is  born  and 
acquires  a  name,  it  isa  truesign  that  theevent  has  become 
firmly  embedded  in  the  civic  culture  of  the  Marine 
community  as  "the  right  thing  to  do."  So,  the  activity  is 
sustained,  regardless  of  the  rotation  of  individual  Marines 
in  and  out  of  the  area. 

"G  rass  R  oots”  E  ff orts  At  Al  i  en  Vegetati  on  R  emoval 

Therefollowsan  exampleof  cultivatingthesocial  capital 
of  the  external  support  community.  It  stems  from  the  fact 
that  Marines  cannot  use  AAVs  for  habitat  i  mprovements  i  n 
parts  of  the  pond  complex  which  are  archaeological  I y 
sensitive  or  otherwise  inaccessible.  I  n  these  areas,  we  use  a 
platoon  of  volunteers  instead. 
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starting  in  the  early  1980s,  small  volunteer  units  such 
Girl  Scout  troops  have  been  invited  to  remove  weed 
mangrove  trees  by  hand.  The  intention  was  that,  with 
limited  labor  and  funds,  the  relentless  march  of  this 
invasive  habitat-hogging  tree  could  be  discouraged  from 
further  penetration  into  this  wetland/fishpond  complex. 

As  time  went  by,  and  more  and  more  groups  were 
brought  in,  a  regular  clientele  of  return  volunteers  was 
developed  and  began  to  make  substantial  headway  in 
clearing  major  viewplanes  into  the  pond  habitat.  In  so 
doing,  a  collaborative  vision  of  what  is  possible  emerged  as 
more  people  were  drawn  into  the  landscape  to  connect  with 
the  resource.  Numerous  schools  and  community  groups, 
both  on-  and  off-base,  incorporated  annual  mangrove 
pulling  events  into  their  regular  service  schedules.  They 
were  provided  opportunities  to  earn  wildlife  badges  or  get 
service  project  credits.  Thus,  the  M  ari  nes  servi  ced  the  social 
needs  of  the  surrounding  community  at  the  same  time  the 
weeds  were  being  removed.  A  regional  perception  of  the 
sustained  commitment  and  camaraderie  involved  in 
promoting  ecosystem  health  was  also  fostered. 

Recall  thedefinition  of  "social  capital."  In  a  community 
with  a  high  degree  of  social  capital,  there  is  a  lot  of  mutual 
trust  and  respect.  You  can  bank  on  that  when  you  are  in  a 
jam  somewhere  else.  That  is  exactly  what  we  have  done.  A 
feeling  of  trust  and  partnership  has  grown  between  host 
Marine  and  external  volunteer  communities  of  interest  by 
literally  "pulling  weeds"  together.  It  extends  into  other 
areas  of  cooperation  and  management  as  a  result. 

Erosion  Control  With  Native  Hawaiian  Help 

There  follows  one  more  example  of  social  capital 
enhancement  in  addressing  coastal  dune  erosion.  The  17.6 
km  shoreline  of  MCBH  Mokapu  Peninsula  is  bordered  by 
legally  protected  sand  dunes  containing  thousands  of 
ancient  Native  Hawaiian  burials  and  native  sea  strand 
vegetation.  Marines  train  along  controlled  areas  of  the 
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beach  i  n  amphi  bi  ous  assault  vehi  cles  a  few  yards  away  from 
these  sensitive  areas.  We  have  signs,  restrictive  access 
zones,  and  educational  programs  to  keep  people  away  from 
sensitive  areas.  Sometimes,  however  they  do  not  work.  For 
example,  some  irresponsible  Outdoor  Recreation  Vehicle 
(ORV)  users  i  gnore  si  gns  and  are  becomi  ng  a  threat  to  these 
sensitive  coastal  resources. 

P  roj  ect  fundi  ng  was  secu  red  for  erecti  on  of  barri  er  fences 
in  these  sensitive  locations.  Arrangements  were  made  for 
recycled  plastic  material  to  be  used  in  the  design.  Recycled 
plastic  was  considered  the  right  thing  to  do  by 
environmental ly-sensitive  technical  project  managers. 
Upon  consultation,  however,  with  the  Native  Hawaiian 
community  (whose  ancestral  burial  remains  were  to  be 
better  protected  by  this  effort),  the  alternative  emerged  to 
employ  Native  Hawaiian  stonemasons  to  build  a  more 
traditional  Hawaiian  wall  instead  of  a  recycled  plastic 
fence.^^ 

We  followed  their  advice,  and  the  desired  barricades 
were  built  with  a  design  that  helped  restore  a  traditional 
cultural  landscape  while  also  reviving  the  ancient 
Hawaiian  art  of  mortarless  masonry  {pa  hakahaka).  This 
collaborative  approach  enhanced  the  social  capital  of  the 
contemporary  Native  Hawaiian  community.  It  provided 
employment  that  contributed  to  cultural  recovery.  At  the 
same  time,  it  helped  control  the  erosion  problem  and 
allowed  Marines  to  be  perceived  as  better  environmental 
stewards. 

Lessons  Learned  From  Examples 

What  these  examples  of  watershed  and  coastline 
resource  recovery  projects  share  in  common  is  that  when 
one  deliberately  works  through  the  civic  culture  of  a 
community  to  enhance  the  "social  capital"  of  the 
communities  involved,  then  appropriate  pathways  toward 
watershed  health  and  continued  mission  sustainability  are 
found.^'^ 


XXXI 


The  real  challenge  for  military  agencies  is  to  integrate 
peacetime  military  training  mission  work  into  the  social 
fabric  of  affected  communities  at  the  level  of  entire 
landscapes  or  regional  ecosystems  (including  urbanized 
watersheds)  which  harbor  diverse  human  populations  and 
cultures.  The  Marine  Corps  learned  this  lesson  the  hard 
way  during  their  recent  repulsion  from  an  urban  warfare 
training  landing  exercise  at  the  Presidio  in  San  Francisco.^^ 
How  can  wedoa  better  job  of  this  around  theworld?  Now,  I 
would  liketo  discuss  this  subject. 

One  of  the  problems  at  MCTAB  in  the  Waimanalo 
watershed  is  algal  blooms  along  the  Bel  lows  beach  coastline 
offshore  near  where  Marines  train.  There  are  a  lot  of 
theories  about  what  is  causing  this  but  it  is  widely  believed 
that  underground  seepage  of  agricultural  pollution  is  a 
contributing  factor.  MCBH  shares  the  need  to  address  the 
problem  because  of  coastline  management  responsibilities. 
There  are  formal  environmental  and  para-governmental 
organizations  with  funding  support  who  believe  it  is  too 
hard  to  get  the  diverse  and  disparate  elements  of  the 
community  to  cooperate  to  reduce  non-poi  nt  water  pol  I  uti  on 
in  this  watershed.  Thesegroupsarefloatinga  proposal  that 
the  military  bear  the  burden  of  solving  the  problem  by 
buildinga  large  wetland  right  in  theMCTAB  training  area 
to  filter  out  pollutants  from  Waimanalo  stream  before  they 
enter  Waimanalo  Bay.  If  this  alternative  were  to  take 
effect,  the  Marines  would  shoulder  disproportionate  share 
of  the  non-poi  nt  pol  I  uti  on  cl  eanu  p  probi  em  i  n  the  watershed 
and  training  use  of  the  lands  affected  might  be  significantly 
impaired. 

By  contrast,  our  community-based  approach  to  working 
with  the  Waimanalo  community  provides  us  a  different 
perspective  on  the  problem  and  solution  options.  We  have 
found  that  the  people  of  Waimanalo  have  inherent 
stewardship  values  and  a  sense  of  shared  environmental 
responsi bility.  Webelievethat  a  community-based  solution 
can  be  found  such  that  all  can  share  in  the  responsi  bility  to 
address  non-point  pollution  in  the  watershed. 
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We  have  already  started  to  implement  this  kind  of 
community-based  watershed  restoration  approach  at 
Mokapu  Peninsula  and  are  extending  the  approach  into 
Waimanalo.  A  1998  Strategic  Integrated  Resources 
Management  Plan^®  and  a  1998  Manual  for  Watershed 
Health  and  Water  Quality^^documented  the  need  to 
conceptualize  the  whole  problem  as  not  just  the  cleaning  up 
of  a  wetland/endangered  waterbird  habitat  at  Nu'upia 
Ponds.  We  looked  upstream  and  off-base.  We  interviewed 
ol d  ti  mers.  We  compi  I ed  oral  hi stori es  of  peopi e  who  used  to 
live  on  this  Peninsula.  Wefound  out  that  this  pond  complex 
was  once  a  large  estuary  extending  north  along  the 
present-day  drainage  channel.  We  used  old  maps,  photos, 
people's  stories  and  "best  science"  principles  to  create  a 
vision  of  future  possibilities,  to  include  restoration  of  some 
of  the  earlier,  healthier  characteristics  of  this  estuary. 

I  n  order  to  enact  this  vision,  we  began  projects  to  shift 
public  attitudes  toward  the  central  channelized  drainage 
ditch.  Wesaid,  how  do  you  get  peopletofeel  positive  toward 
a  drainage  ditch?  We  are  doing  it  in  a  number  of  ways.  At 
the  very  "headwaters"  of  this  ditch  is  a  golf  course.  Weare 
enhancing  endangered  waterbird  habitat  in  the  golf  course 
drainage  ponds.  Further  downstream,  a  barracks  is  being 
built  alongside theditch.  A  wetland/water  quality  basin  is 
being  built  next  to  the  barracks  and  the  ditch.  At  a  motor 
pool  further  downstream,  a  smaller,  malfunctioning 
drainage  ditch  will  be  replaced  with  a  series  of  wetland 
infiltration  pondstofilter  non-point  stormwater  runoff  from 
nearby  motor  pool  parking  lots  while  also  enhancing 
wildlife  habitat.  Finally,  we  are  getting  people  involved  to 
revegetate  the  streambanks  of  the  whole  drainage  ditch 
system. 

We  started  with  an  Earth  Day  "walk  the  watershed" 
event  in  March  1999.^^  We  brought  the  on-  and  off-base 
community  together  for  educational  teach-in,  water 
sampling,  and  riparian  native  planting  activities.  People 
came  from  vol  unteer  sources  we  cultivated  over  the  years  as 
well  as  current  Marine  residents.  Now  that  we  have 
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eradicated  much  of  the  weeds  in  the  Nu'upia  Ponds 
complex,  we  are  redirecting  their  energy  toward 
re-vegetating  the  drainage  ditch  and  pond  complex  with 
native  vegetation.  We  are  instructing  teachers  in  the 
elementary  schools  of  the  watershed,  both  on  and  off  base, 
how  to  do  watershed  education. ^^The  teachers  are 
implementing  lesson  plans  that  have  their  students  do 
water  quality  monitoring  at  the  tributary  storm  drain 
ditches.  We  have  a  fluvial  geomorphologist  mapping  the 
watershed.^°  This  will  provide  need^  baseline  data  to  help 
restore  some  of  its  natural  configurations.  We  have  kids 
demonstrating  and  displaying  the  results  of  their  water 
quality  work.  We  are  cultivating  partners  with  a  sense  of 
environmental  stewardship  for  the  whole  watershed  in 
future  generations.  Thewater  quality  monitoring  activities 
are  not  just  sticking  a  test  tube  in  the  water.  They  also 
involve  biological  investigations,  visual  stream 
assessments,  reviving  interest  in  the  chants,  legends,  hula 
and  stori  es  associated  with  the  watershed.  Theteachers  are 
bei  ng  trai  ned  to  i  mprove  the  way  the  students  deal  with  the 
watershed  upstream  and  off-base  as  well  as  on-stream 
within  the  base  community.  We  are  also  moving  with  the 
same  philosophy  and  collaborative,  community-based 
approach  to  watershed  restoration  at  Waimanalo  stream  in 
the  MCTAB  area  of  the  Waimanalo  watershed. 

As  indicated  earlier,  most  of  the  non-point  pollution  in 
Waimanalo  stream  originates  off-base  and  upstream.  We 
areworkingwiththecommunity  in  such  a  wayastodevelop 
clean  up  options  other  than  converting  valuable  training 
land  into  a  wetland  filter.  We  are  working  with  a  health 
center,  not  a  science  center,  which  has  their  own  project  to 
reduce  the  non-point  pollution  problem  upstream  of  the 
base.  Our  Marines  are  getting  educated  by  the  community 
on  what  are  the  Waimanalo  stream  problems.  We  are 
talking  to  elected  officials,  such  as  the  Neighborhood  Board. 
But  we  are  also  working  with  the  informal  networks  and 
community  leaders.  For  example,  the  fishermen.  The  way 
we  are  doing  that  is  we  go  to  their  gathering  places.  We  do 
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not  ask  them  to  come  to  a  public  meeting.  They  will  never 
cometoa  public  meeting.  Wegoout  and  talktothem  where 
they  gather  and  where  they  fish.  We  find  that  two  really 
important  groups  to  work  with  in  the  community  are  halau 
hula  (hula  schools)  and  halau  wa'a  (outrigger  canoe  clubs). 
They  are  the  source  of  many  local  and  indigenous 
knowledge-based  leaders  of  the  community.  These  people 
use  the  ocean.  By  finding  out  what  their  uses  of  the  ocean 
areand  working  with  their  local  knowledge  of  the  drainage 
system,  we  find  that  community  partnerships  can  develop 
to  share  the  burden  of  watersh^  cleanup. 

Through  informal  community  leaders,  the  military  was 
recenti y  i  nvi ted  to  parti  ci  pate  i  n  a  community  event  to  rai  se 
money  for  the  local  youth  groups.  The  Marines  and  the 
other  branches  of  the  military  were  there  with  static 
displays  of  their  equipment.  The  kids  crawled  up  and 
around  it.Therewasa  real  genuine  interact!  on  between  the 
two  communities,  both  military  and  civilian.  Such 
interaction  opportunities  build  upon  the  social  capital  of 
both  sides  to  increase  the  sense  of  mutual  trust  and 
cooperation. 

We  just  celebrated  "Make  a  Difference  Day"  nationally. 
Therewasan  Army  Ranger  in  Hawaii  that  was  i ntervi ew^ 
in  the  local  press  about  this  event.  To  him.  Make  a 
Difference  Day  was  important  because  it  was  not  just  the 
military  going  in  by  themselves  to  clean  up  a  local  stream. 
They  took  high  school  kids  up  into  the  mountains  and 
taught  them  wilderness  survival  skills  and  how  to  read  a 
map.  That  is  the  kind  of  interaction  we  are  encouraging  in 
this  watershed.  Water  quality  monitoring  and  watershed 
stewardship  in  thecommunity  starts  with  activities  such  as 
this.  Working  collaboratively  with  thecommunity,  helping 
them  learn  how  to  read  and  create  maps  of  the  stream,  do 
visual  assessments  of  water  flow  and  quality,  and  cultivate 
a  sense  of  pi  ace  and  responsi  bi  I  ity  to  take  care  of  that  place. 
Weareusingthesekindsof  approaches  with  thecommunity 
and  making  a  difference. 
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What  arethe  lessons  learned  that  wecan  takeaway  from 
here?  How  do  you  do  this  nationally?  Internationally?^^ 

1.  First,  do  not  perpetuate  "top  down"  programs.  With 
"watershed  management"  becoming  a  buzzword  and  major 
source  of  funding,  many  state,  university,  para¬ 
governmental,  and  consultant  projects  have  initiated  top 
down  efforts  with  little  community  involvement.  As  a 
result,  much  effort  is  expended  by  community-based 
advocates  to  deflect  the  intrusive,  fragmenting  effects  of 
external  ly-i  mposed  water  qual  ity  monitor!  ng  programs  and 
the  I  i  kethat  attempt  to  "dofor"  rather  than  "dothrough"the 
affected  communities. 

2.  Give  balanced  attention  to  restorable  health  of  the 
natural  and  the  human  community  in  whatever  water 
quality  project  is  being  initiated. 

3.  Work  collaboratively  with  informal  as  well  as  formal 
networks  in  a  community. 

4.  Involve  the  natural  community  leaders,  not  just  the 
elected  leaders. 

5.  Help  make  visible  to  the  communities  their  own 
strengths  and  work  with  them  when  projects  are 
implemented. 

6.  Tap  into  the  social  capital  of  the  community  and  its 
civic  culture. 

7.  Explore  whether  various  options  for  an  improved 
environment  comply  with  the  community's  own  vision  of 
what  is  an  improved  environment. 

8.  Offer  appropriate  technology  to  help  an  affected 
community  makechoices  in  pursuing  various  water  quality 
and  watershed  improvement  schemes. 

9.  Facilitate  horizontal  community-to-community 
linkages.  That  means  not  just  internal  military  community 
toexternal  host  community.  It  also  means  the  Army,  Navy, 
Air  Force,  and  Marine  Corps  need  to  talk  and  work  with 
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each  other  informally  more  at  the  community  level  and 
through  the  Commander-in-Chief,  Pacific  (CINCPAC)  in 
Hawaii.  This  kind  of  interaction,  at  the  community  level, 
such  as  around  joint  use  training  areas,  isjust  beginningto 
happen.  We  are  not  really  cross-fertilizing  enough  and  we 
need  to  do  that. 

Conclusions 

I  began  my  presentation  by  saying  I  would  contributeto 
the  issue  areas  of  this  workshop  dealing  with: 

•  Current  programs  and  opportunities  for  reducing 
peacetime  impact  of  the  military  on  environ,  quality; 

•  Opportunities  for  high  value  added  cooperation  and 
coordination  to  enhance  environmental  assessment 
during  regular  peacetime  military  options. 

I  further  stated  I  would  dothis  by  sharing: 

•  Some  of  the  latest  watershed  management  science 
applications; 

•  Giving  examples  of  how  to  increase  environmental 
sensitivity  on  military  bases  and  gain  external 
community  support  for  the  military  mission; 

•  Providing  working  principles  applicable  elsewhere. 

I  encourage  you  to  reflect  on  what  I  have  said  about  the 
value  of: 

•  An  ecosystem  approach  to  resource  management; 

•  Watershed  health  as  an  environmental  quality  goal 
worth  striving  for,  as  measured  by  progress  in  both 
the  biophysical  and  socio-cultural  realm.  Both  are 
essential  to  ensuring  sustainability  of  military 
training  areas  and  public  support; 
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•  The  need  to  follow  a  community-based  approach  to 
water  quality  and  watershed  health  improvements,  in 
which  discovering  and  strengthening  the 
community's  inherent  "social  capital"  is  a  vital  and 
central  component. 

Military  readiness  is  based  on  the  ability  to  create  an 
armed  forces  that  is  flexible,  always  ready  and  prepared  to 
respond  to  local,  national,  and  international  crises. 
Training  is  pro-active  in  that  the  military  learns  how  to 
minimize  casualties  up  front  by  following  time-tested 
procedures  when  entering  new/hostile  environments. 

It  is  time  that  we  apply  this  same  "can  do"  commitment 
and  energy  to  working  with  communities  and  stewardship 
programs.  It  is  necessary  to  create  and  sustain  mutually 
beneficial  partnerships  between  informal  networks  in  the 
civilian  and  military  communities— in  addition  to  and  in 
some  cases,  instead  of  with  large  formal  top-down 
organizations.  Otherwise,  military  training  areas  and 
military  help  in  areas  such  as  water  quality  monitoring 
could  be  perceived  as  intrusions  into  tightly  networked 
communities  with  a  strong  sense  of  culture  and  place.  The 
ability  to  avoid  being  perceived  as  an  intruder  largely 
depends  on  a  local  community's  ability  to  absorb  the 
intrusion  as  measured  by  the  extent  to  which  they  are 
involved  in  theplanning  process  and  perceiveit  asa  locally 
beneficial  event. 

Support  of  citizens  at  the  local,  community  level  is  a 
critical  key  to  future  health  and  readiness  of  our  military 
forces.  During  war  and  times  of  military  stress, 
communiti  es  have  madesacrifi  ces  to  i  nsurethe  readi  ness  of 
our  armed  forces.  The  post-cold  war  years  have  brought  a 
shift  in  the  public's  attitudes  toward  military  presence  in 
their  neighborhoods  and  communities.  More  investments 
must  be  made  inthesocial  capital  ofthese  communities,  and 
in  support  of  a  mutual  vision  of  sustainable  options  for 
military  preparedness  and  local  community  health. 
Working  through  community-based  channels  to  provide 
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appropriate  technical  assistance  in  water  quality 
monitoring  and  watershed  health  recovery  actions  may 
offer  oneof  the  highest  rates  of  return  on  our  investments. 
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ENVIRONMENTAL  QUALITY  ASSESSMENT 
ON  THE  CONTINENTAL  SHELVES  AND  IN 
LARGE  BODIES  OF  WATER:  CURRENT 
STATE  OF  THE  ART 


Dr.  Mike  Huber 
Global  Coastal  Strategies 


Introduction 

I  was  asked  to  speak  on  two  related  topics.  I  n  fact  in 
preparing  for  thetalks,  I  hada  hard  timefiguring  out  howto 
clearly  segregate  these  two  issues  because  assessment  is 
obviously  clearly  related  to  risk  assessment  in 
management,  and  should  flowthrough  all  of  it. 

The  first  talk  is  the  environmental  assessment  talk. 
Though  I  do  not  mean  to  be  flippant  or  sarcastic,  the  short 
answer  to  the  current  state  of  the  art  is  that  it  is  not  very 
good.  Therehavebeen  a  number  of  large  scale  assessments. 
T  h  ese  a  r  e  j  u  st  some  of  t  h  e  on  es  t  h  at  I  h  a  ppen  to  be  r el  at  i  vel  y 
familiar  with  or  have  seen  lately.  A  number  of  large  bodies 
of  water  around  the  world  have  or  are  undergoing 
assessments  and  some  of  them  are  very  good  technically  in 
terms  of  the  measurement  strategies  and  design  strategies, 
etc.  The  last  one,  the  Global  Program  of  Action  for  the 
Protection  of  the  Marine  Environment  from  Land  Based 
Activities  is  a  global  program  administered  by  UNEP.  It 
involves  a  number  of  regional  seas  assessments  around  the 
world  that  are  just  getting  started.  Virtually  all  the 
regional  seas  are  engaged  in  assessment  programs,  looking 
specifically  at  the  effects  of  land  based  activities. 

Assessments 

N  ow  assessments  i  n  principle,  I  think,  are  fairly  simple. 
The  questions  that  people  want  answered  are  very  simple. 
First,  is  the  sea  in  good  or  bad  shape,  and  is  it  getting  better 
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or  worse?  If  you  can  answer  those  questions,  the  next 
questions  are  where  and  in  what  way?  What  parts  of  the 
body  of  water  are  i  mprovi  ng  or  degradi  ng  and  with  respect 
to  what  variables?  The  biggest  question  of  all,  of  course,  is 


Estimated  Threat  to  Coral  Reefs 


Figure  1.  Estimated  Threat  to  Coral  Reefs 

why?  Now,  these  are  fairly  simple  questions,  but  not 
necessarily  simple  to  answer. 

I  said  that  I  think  the  state  of  the  art  with  large  scale 
assessments  is  not  very  good.  What  are  the  limitations  on 
large  scale  assessments?  You  can  do  very  good  assessments 
on  a  estuary  or  a  very  small  bay,  but  when  you  are  trying  to 
talk  about  regional  bodies  of  water,  it  gets  difficult.  The 
scientists  will  always  tell  you  that  the  big  problems  are 
problems  with  the  data.  There  is  not  enough  data.  Thedata 
taken  by  different  states  bordering  a  large  body  of  water  are 
not  necessarily  intercomparable.  There  are  always 
problems  with  quality  assurance  and  the  temporal 
continuity  is  not  good  enough.  We  do  not  have 
measurements  over  a  long  enough  period  of  time  and  there 
is  usually  not  a  baseline.  They  are  only  scientific 
limitations. 
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Concepts 

Beyond  those  sorts  of  practical  limitations,  there  are 
some  real  major  conceptual  uncertainties  in  the  scientific 
understandingat  largegeographicscales.  Thecritical  piece 
in  all  assessments  is  we  almost  never  have  a  good  handle  on 
natural  variability.  So,  we  do  not  havea  baselineor  if  you 
observe  a  change  in  some  parameter  through  time,  you  do 
not  know  whether  that  reflects  natural  variability  or 
human  signal,  etc.  We  also  really  do  not  understand  the 
sorts  of  ecosystem  1 1  n  kages  that  work  at  I  arge  scales.  One  of 
the  sort  of  trendy  topics  now  is  the  LME,  Large  Marine 
Ecosystem,  concept,  trying  to  understand  how  these  big 
bodies  of  water  function.  We  do  not  know  how  systems  at 
these  I  arge  scales  respond  to  pollutants.  Wedonot  knowthe 
pathways  through  the  environment,  the  ultimate  fates  of 
the  pollutants  and  very  rarely  do  we  really  understand  the 
biological  responses  to  pollution.  We  can  not  say  a  given 
level  of  PCB  or  whatever  the  contaminant  is  in  the 
en  vi  ronment  I  s  goi  ng  to  produce  these  responses  i  n  terms  of 
population  size,  reproductive  rates,  etc.  There  are 
conceptual  uncertainties  as  well  as  the  strict  data 
limitations. 

Trends 

Thecritical  question  in  every  assessment  rel ates  back  to 
the  identification  of  trends.  Thequestion  is  it  getting  better 
or  worse?  I  will  use  an  example.  NOAA  recently  did  a  state 
of  thecoast  assessment  based  on  the  mussel  watch  program, 
which  is  available  on  the  world  wide  web.  It  shows  very 
encouraging  looking  trends  in  decreasing  contamination  on 
the  North  American  coast,  at  least  for  things  like  DDT  and 
chlordane.  Well,  this  looks  good  if  you  are  worried  about 
these  sorts  of  contami  nati  on .  If  you  I  ook  at  i  t  on  a  si  te  by  si  te 
basis,  it  looks  like  there  are  more  sites  with  decreasing 
trends  than  with  increasing  trends.  But  in  all  cases,  the 
vast  majority  of  sites  are  unable  to  demonstrate  a  trend. 
There  really  is  nostatistical  basis  to  say  that  the  situation  is 
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getting  better  or  worse  at  most  sites.  Sothere  is  always  the 
difficulty  with  figuring  out  the  trends  in  the  state  of  the 
environment. 

Indicators 

The  third  real  problem  that  pops  up  is  the  lack  of 
synoptic  indicators.  People  want  to  know  is  the 
environment  in  good  shape  or  is  it  in  bad  shape.  Well,  what 
does  good  shape  mean?  What  is  the  health  of  the  oceans? 
There  are  lots  of  philosophical  arguments  about  what  does 
"health  of  the  oceans"  mean.  If  you  can  say,  in  the  case  of 
chlordane,  the  coast  of  theU.S.  is  definitely  looking  up,  but 
if  you  look  at  lead  and  well  it  looks  likelead  contamination 


Spatio-Temporal  Aspects  of  Monitoring 


Figure  2.  Spatio-Temporal  Aspects  of  Monitoring 

may  be  increasing,  is  the  ocean  in  good  shape  or  bad  shape? 
How  do  you  combine  chlordane  contamination  and  lead  and 
comeup  with  a  single  index  of  whether  it  isgetting  better  or 
not.  It  obviously  gets  even  more  difficult  if  you  are  not 
talking  just  about  contamination.  But  if  you  have  got 
synthetic  organic  contamination  going  down,  heavy  metal 
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contamination  going  up,  algal  blooms  occurring,  but  the 
striped  bass  fishery  on  the  East  Coast  is  coming  back,  how 
do  you  boil  it  down  toa  single  indicator  that  tel  Is  the  policy 
maker  and  the  man  on  the  street  that  the  ocean  is  getting 
better  or  it  is  getting  worse?  Howdoyou  aggregate  it  intoan 
indicator  that  measures  the  performance  of  your 
environmental  management  and  your  environmental 
managers? 

Therehave  been  a  number  of  attempts  todothat  both  on 
individual  bodiesofwater  and  alsofor  specific  issues.  Oneof 
the  efforts  that  I  am  familiar  with  is  the  desire  to  get  a 
statement  about  the  global  state  of  coral  reefs  in  the  world. 
And  the  first  major  project  was  actually  a  regional  one.  It 
was  a  joint  effort  between  Australia  and  ASEAN  and  they 
did  a  massive  monitoring  program  on  coral  reefs  using 
percent  coral  cover  asa  primary  indicator.  They  wanted  one 
indicator  of  thehealth  of  reefs  and  came  up  with  some  pretty 
frighten!  ng  esti  mates  of  the  state  of  coral  reefs  in  Southeast 
Asia,  which  were  then  projected  globally.  The  biological 
indicator,  when  people  started  to  look  at  it,  they  found  it 
varied  dramatically  over  different  parts  ofthesame  reef  and 
the  percent  coral  cover  also  varied  dramatically  on  the  same 
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square  meter  of  reef  through  time.  People  began  to  be 
uncomfortable  with  it.  Sothe  next  step  to  try  and  come  up 
with  a  synoptic  indicator.  Figure  1  -  Estimated  Threat 
toCoral  Reefs  was  recently  published  by  World  Resources 
Institute.  It  Isa  map-based estimateofthreatstocoral  reefs 
worldwide,  but  it  is  actually  based,  only  to  a  small  extent,  on 
actual  observations  of  reefs.  It  looks  at  maps  and  sees  how 
close  the  reef  is  to  a  city,  to  a  tourist  resort,  to  a  garbage 
dump,  to  an  oil  refinery,  etc.  They  had  13  indicators  that 
they  tried  to  boil  down  into  a  single  index  of  threat.  These 
sorts  of  efforts  are  pretty  good.  The  one  message  that  comes 

Sources  of  Marine  Contamination 

Offshore  Production  1% 


Runoff  and  land-based 
discharges  44% 


Figure4.  Sources  of  Marine  Contamination 

out  that  is  almost  indisputable  is  that  the  big  threats  to 
coral  reefs  worldwide  are  in  Southeast  Asia  and  the 
Caribbean.  They  really  did  not  need  to  go  through  this 
assessment  proc^ureto  know  that  and  then  when  you  try 
and  use  this  assessment  on  smaller  scales,  it  breaks  down, 
too,  becauseof  the  lack  of  ground  truth! ng. 

It  is  very  difficult  to  come  up  with  indicators  that  say, 
yes,  the  ocean  is  in  good  shape  or  it  is  in  bad  shape,  our 
management's  working  or  it  is  not.  In  at  I  east  all  of  the  large 
scale  assessments  that  I  have  been  involved  in,  the  result  of 


that  is  that  they  turn  out  to  be  very  subjective.  People 
sitting  around  in  a  room  saying,  "what  do  you  think  the 
situation  is  in  this  part  of  the  world?"  To  reassure  that  the 
rest  of  what  I  am  going  to  say  is  not  just  my  own  sort  of  off 
the  cuff  opi  nion,  what  I  am  goi  ng  todo  basical  ly  i  n  the  rest  of 
this  talk  and  the  second  talk  is  reflect  a  few  efforts  that  I 
have  been  involved  with  through  IOC  in  sponsoring  my 
participation. 

The  first  one  is  GESAMP,  which  is  a  multi-agency  UN 
group.  The  core  of  GE  SAM  P's  brief  is  assessment  of  the 
marine  environment,  and  they  have  produced  several  state 
of  the  marl  ne  envi  ronments  reports.  We  have  j  ust  come  out 
with  a  short  report  and  the  work  that  we  have  really  been 
focusing  on  the  last  two  years  or  so  is  the  Global  Program  of 
Action  on  Land  Based  Activities.  We  have  been  trying  to  do 
an  assessment  of  the  threats  to  large  bodies  of  water, 
specifically  from  land  based  activities,  and  based  on 
regional  assessments  of  their  own  water  bodies.  The  third 
group  is  the  Global  Ocean  Observing  System  (GOOS),  I 
have  been  involved  with  one  of  the  five  modules  of  that 
observing  system,  the  Health  of  the  Oceans  Panel,  looking 
at  its  strategic  design  for  a  global  monitoring  system. 

Dimension  ofScaie:  Spatiai  and  Temporai 

Now  the  critical  thing  with  all  assessments  are  the 
dimensions  of  scale,  both  spatial  dimensions  and  temporal 
dimensions.  Ifyou  arelookingat  monitoring  or  even  one-off 
assessment,  you  really  have  to  look  at  optimizing  your 
measu  r  ement  f  r  equ  en  ci  es  r  el  at  i  ve  to  sea  I  e.  N  ow,  t  h  i  s  i  s  j  u  st 
for  a  few  selected  categories  of  contaminants.  Basically,  it 
looksatthepersistenceof  contaminantsthrough  time,  some 
obviously  do  not  persist  as  long  as  others,  and  how  far  they 
are  transported.  Those  are  the  things  that  determine  how 
frequently  you  haveto  measure  or  assess,  and  how  far  apart 
you  have  to  do  assessments.  There  is  no  point  in  doing  a 
global  assessment,  say  of  synthetic  organics  on  a  yearly 
basis  because  they  just  hang  around  too  long,  and  you  will 


not  see  significant  change  occurring  that  quickly.  If  you 
want  to  do  assessments  of  algal  blooms,  and  there  is  an  IOC 
program  underway  doing  that,  you  have  to  look  on  a  much 
shorter  time  frame,  because  algal  blooms  do  not  hang 
around  very  long.  You  also  have  to  look  with  much  more 
spatial  resolution  because  they  tend  not  to  be  transported 
very  far.  See  Figure  2  -  Spatio-Temporal  Aspects  of 
Monitoring. 

Thismeansthat  if  you  are  doing  global  assessments,  and 
applies  even  for  large  scale  water  body  assessments,  that 
therearetwo  ways  that  an  environmental  problem  can  bea 
global  issue.  One  of  them  is  that  you  are  talking  about 
something  that  affects  the  whole  planet.  The  one  everybody 
knows  about  is  climate  change.  Some  ofthe  pollutants  that 
are  transported  globally,  such  as  mercury,  hexo- 
chlorahexane,  that  are  transported  through  global 
distillation,  they  are  a  global  problem  because  they  are 
globally  distributed.  Even  iftherewasonlyonesource,  they 
would  ultimately  become  globally  distributed.  The  second 
category  are  of  concern  at  large  scale  assessments  are  at 
this  other  end.  Algal  blooms  and  particulate  matter  might 
not  bemorethan  local  problems  a  round  the  source  in  terms 
of  their  effect,  but  the  sources  are  so  numerous  that  the 
problem  is  ubiquitous.  So  sewage  pollution  and  habitat 
destruction,  only  occur  perhaps  locally,  but  if  they  occur 
locally  everywhere,  they  become  a  global  or  a  large  scale 
problem. 

Problem  Areas 

Returning  back  to  the  four  questions,  they  are  clearly 
interrelated.  The  way  people  usually  determine  whether 
the  environment  is  in  good  or  bad  shape  is  not  by  any 
absolute  measure,  but  by  whether  it  isgetting  better  or  not. 
People  say,  "ah,  you  know,  my  base  is  no  good  anymore."  It 
is  because  it  is  different  from  what  it  was  and  usually  they 
are  relati  ng  it  tosomefai  riy  recent  ti  meframe.  The  "where" 


question,  though,  when  you  are  talking  about  large  scale 
bodies  of  water  is  actually  pretty  easy  to  answer. 
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Figures.  Land  Based  Activities:  Scale  and  Impact 

Matrix 

Coastal  Areas  MoreThreatened  Than  Open  Ocean 

Figures-  Relative  Priority  by  Area  istheresult  of  a 
delphi  exercise  that  a  group  of  us  on  the  Health  of  the 
Oceans  Panel  did.  It  was  not  an  attempt  to  be 
comprehensive  in  terms  of  all  the  causes  of  marine 
environmental  decline,  it  was  specifically  with  regard  to 
pol  I  ution.  We  have  not  I  isted  al  I  the  pol  I  utants,  although  we 
probably  listed  most  of  them  and  we  certainly  have  not 
listed  all  the  regional  seas.  We  took  seas  where  people  had 
some  expert!  se  and  tri  ed  to  rank  the  i  mportance  of  different 
contami  nants  i  n  that  water  body.  The  cl  ear  message  i  s  that 
problems  in  continental  shelf,  seas  and  enclosed  bodies  of 
water  are  much  worse  at  present  than  in  the  open  ocean. 
The  problems  in  the  ocean  are  close  to  shore.  They  are  not 
out  in  the  central  gyres,  by  and  large,  and  there  are  obvious 
reasons  for  this. 

Gary  Vest  mentioned  one  of  them,  marine  pollution 
mostly  comes  from  the  land.  Figure  4  -  Sources  of 
Marine  Contamination  comes  out  of  GESAMP's  1990 


Stateof  the  Marine  Environment  Report,  a  little  less  than 
half  comes  directly  from  land.  Of  almost  all  of  atmospheric 
deposition,  the  ultimate  sources  are  on  land.  In  fact,  in  the 
last  ten  years,  this  dominance  of  land  based  sources  is 
almost  certainly  increased  because  the  maritime  industry 
in  particular,  probably  morethan  any  other  large  industrial 
sector  has  cleaned  up  its  act  in  terms  of  operational  waste 
discharges.  So  pollution  comes  from  land. 

Categories  of  Threat 

Pollution  is  by  no  means  the  only  threat  to  the  oceans. 
All  the  other  human  activities  that  effect  the  oceans, 
fisheries,  habitat  use,  mining,  shipping,  all  of  those  things 
are  concentrated  near  where  people  are  or  in  shallow  water 
where  you  can  get  to  the  resources.  So  most  of  the  threats 
are  concentrated  in  shallow  seas.  I  have  alluded  to  the 
threatstothemarineenvironment.  Thefirstone,  obviously. 
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Figures.  Land  Based  Activities:  Regional  Priorities 

that  everyone  thinks  about  is  pollution  and  for  a  long  time 
that  was  almost  the  only  onethat  peoplethought  about.  We 
know  that  in  the  last  ten  years  or  so  it  has  become  cl  ear  that 
over  exploitation  of  resources,  overfishing,  is  another 
obviously  global  and  critical  threat  to  the  oceans,  as  is 
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physically  altering  the  habitats.  For  example,  bulldozers 
comi  ng  and  removi  ng  mangroves  or  fi  1 1  i  ng  i  n  wetl  ands.  Y  ou 
do  not  have  to  pollute  a  habitat  to  destroy  it.  Another  one 
that  i s  becomi  ng  i  ncreasi  ngl y  worri some  i s  the  i ntroducti on 
of  exotic  species.  Things  that  donot  belongin  a  placeandget 
out  of  hand  when  they  are  introduced. 

Changing  Perceptions  of  Marine  Deciine 

Now,  there  is  been  a  change  in  perspective  over  the  last 
30  years  with  regard  tothe  rel  ati  ve  severity  of  thesethreats. 


Atmospheric  Deposition 
of  Nitrogen 


There  is  a  decreasing  relative  emphasis  on  what  I  call  the 
classical  pollutants,  oil  and  toxic  chemicals.  For  a  longtime, 
concern  about  the  ocean  was  focused  on  oil  pollution, 
synthetic  organics,  and  heavy  metals.  There  was  a 
historical  reason.  Concern  about  the  oceans  began  only  in 
about  the  1950s  and  1960s  and  there  were  three  incidents 
which  you  probably  all  know  about  that  really  catalyzed 
publicopinion  and  political  attention  to  the  problems.  The 
outbreak  of  Minimata  disease,  because  of  mercury 
contamination  and  methelation  inj  apan,theTorry  Canyon 
oil  spill,  Rachael  Carson's  book.  Silent  Spring,  and  the 
crash  in  pelican  and  other  bird  populations  because  of  DDT. 
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These  really  inspired  a  sea  change  in  thinking  about  the 
ocean.  Until  then,  I  thinktherewasa  perception  that  ocean 
was  infinite  and  had  infinite  capacity  to  absorb  things. 
Possibly  related  to  this  focus  on  these  pollution  events,  I 
think,  for  a  long  time,  there  was  an  inflated  view  of  the 
ocean's  capacity  to  feed  the  world.  I  can  remember  even  in 
university  being  told  that  the  ocean  is  going  to  feed  the 
world.  We  now  know  that  that  is  not  going  to  happen.  There 
was  also  a  neglect  of  some  of  the  critical  sort  of  habitat 
issues  and  ecosystem  issues  with  the  focus  on 
contamination.  Well,  over  time,  the  perspective  changed. 
In  the  case  of  heavy  metals  and  particularly  mercury,  many 
of  the  places  where  there  was  panic  about  mercury 
contamination  such  as  the  Mediterranean,  it  was 
subsequently  discovered  that  there  was  a  naturally  high 
base  line.  The  watershed  had  high  levels  of  mercury  in  it. 


Status  of  Global  Fisheries  Stocks 
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Figure?.  Status  of  Global  Fisheries  Stock 

etc.  For  many  of  the  metals,  we  also  discovered  that  the 
effects  are  very  localized.  Except  for  mercury  and  lead,  most 
ofthe  heavy  metals  are  particle  reactive  and  they  stay  in  the 
sedi  ments  pretty  cl  ose  to  the  sou  rce.  One  of  the  good  thi  ngs 
that  has  happened  is  there  has  been  a  genuine  improvement 
in  the  reduction  of  operational  discharges  of  oil  from 
shipping. 


Land  Based  Pollution 


Weareincreasingly  awarethat  land  based  activities  are 
the  major  source  of  oil  to  the  marine  environment,  not  oil 
spills.  The  effects  of  oil  spi  I  Is  arealsogenerally  localized  and 
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Figures.  Fishing  Down  Food  Webs:  Estimated  Mean 
Trophic  Level  of  Global  Fisheries:  1950-1994 


ecosystems  are  resistant,  so  go  back  10  years  later  and, 
although  there  are  some  very  subtle  effects,  but  basically 
most  ecosystems  can  come  back  from  oi  I  spi  I  Is  quite  readi  ly. 
In  the  case  of  synthetic  organics,  when  DDT  was  bann^ 
and  a  few  other  things,  we  saw  quite  rapid  recovery  which 
shows  that  action  can  be  effective  and  the  ecosystems  can 
rebound.  We  have  also  learned  more  about  the  fact  that 
some  of  these  synthetic  organics  are  distributed  globally, 
and  that  is  quite  worrisome.  If  you  liveup  in  theArctic,  for 
example,  you  are  very  likely  to  be  potentially  affected  by 
synthetic  organics.  We  are  becoming  increasingly 
uncertain  about  the  effects  of  these  things  in  the 
environment.  Figure  5-  Land  Based  Activities:  Scale  and 
Impact  Matrix  is  from  the  I  and  based  assessment  that  I  am 
involved  with  through  GESAMP.  These  categories  on  the 
first  column,  they  come  right  out  of  the  global  program  of 
action.  They  are  the  categories  defined  by  the  protocol.  We 
looked  at  the  scale  both  in  terms  of  how  big  and  area  is 
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effected  by  that  particular  contaminant  and  how  ubiquitous 
it  is.  We  are  defining  things  as  a  global  problem  either  if 
they  are  so  common  that  they  effect  every  pi  ace  or  that  they 
are  transported  large  distances.  We  did  a  Delphi  exercise 
and  we  tried  to  rank  the  severity  of  the  impact,  in  terms  of 
present  day  contamination,  etc,  on  various  human  uses  or 
interests  in  the  environment. 

L  and  Based  5 mage 

Basically,  we  came  up  with  sewage  and  physical 
alteration  as  the  two  biggest  problems  facing  the  global 
marine  environment.  Nutrients  and  sediments  flux  are 
ranked  as  medium  just  because  we  had  high,  medium  and 
low.  But  really  our  feeling  is  that  sewage  and  physical 
alteration  should  be  very  high,  nutrients  and  sediment 
fluxes  should  be  high  and  everything  else  is  relatively  low. 
We  are  fully  expecting  we  are  going  to  take  a  lot  of  flack, 
because  the  environmental  community  and  public  concern 
has  so  long  been  focused  on  things  I  ike  radionuclides,  which 
we  think  is  not  even  an  issue  on  a  global  scale,  and  heavy 
metals,  etc.  The  real  shift,  is  in  the  case  of  nutrients  and 
sedi  ments  have  not  cl  assi  cal  ly  been  thought  of  as  pol  I  utants 
instead  of  toxic  materials  that  are  poisoning  the  ocean.  We 
are  talking  about  large,  bulk  movements  of  material  that 
actually  alters  ecosystem  function. 

While  we  were  preparing  our  report  as  a  sort  of  global 
group  of  scientists,  all  the  regional  seas  were  doing 
assessments  of  their  own  problems.  FThese  are  for  the 
regions  where  the  assessments  have  been  available  and 
every  regional  sea  does  theirs  a  little  differently,  so  I 
categori  zed  thei  r  pri  ori ti  es  i  n  a  standard  format.  I  n  terms  of 
sewage  being  the  number  one  problem,  we  can  see  in 
Figures  -  Land  Based  Activities:  Regional  Priorities 
that  in  most  regions,  they  agreethat  sewage  is  the  number 
one  problem  in  their  region.  In  most  of  the  areas  where 
sewage  is  not  rated  as  the  highest  priority,  for  example  the 
Persian  Gulf  and  the  Arctic,  it  is  easy  to  understand  why 


Iviii 


sewage  is  not  considered  a  big  problem.  I  n  the  case  of  the 
Persian  Gulf,they  have  got  a  bigger  problem  which  is  oil.  In 
the  case  of  the  Arctic,  the  population  is  so  low  that  all  their 
problems  are  things  that  the  rest  of  the  world  is  sort  of 
i  nfl  i  cti  ng  u  pon  them  through  I  ong  rangetransport.  Sothere 
is  some  basis  for  our  rating  in  terms  of  the  importance  of 
sewage,  nutrients,  physical  alteration  and  sediments  as 
being  the  big  global  scale  problems. 

N  utrient  Polluti  on 

Now,  sewage,  of  course,  is  also  a  major  source  of 
nutrients  particularly  in  local  areas  near  seas.  On  larger 
scales,  the  biggest  source  of  anti -bi genic  nutrient  input  is 
fertilizer  use  -  runoff  from  agriculture.  This  a  trend  of 
nitrogen,  nitrogen  is  basically  the  big  problem  with 
nutrients.  Going  from  1961  to  1995,  fertilizer  use  has 
rapidly  increased  in  recent  decades.  It  hit  a  bit  of  a  peak  in 
the  1980s,  and  in  some  developed  countries,  it  is  sort  of 
leveling  off.  The  expectations  are  that  there  is  going  to  be 
rapidly  increasing  use  of  nitrogen  fertilizers  globally  over 
the  next  10-20  years.  Now,  another  major  source  of  nitrogen 
input  to  the  oceans  that  is  often  not  recognized  is 
atmospheric  input.  This  is  a  map  of  atmospheric  deposition 
of  nitrogen  through  the  oceans. 

Atmospheric  inputs  are  now  the  largest  source  of 
nitrogen  input  to  the  open  ocean,  to  the  central  gyres.  I  n 
someareas,  it  is  alsoa  dominant  input  in  not  just  theopen 
oceans  but  also  the  coasts.  But  the  atmospheric  deposition 
of  nitrogen  is  more  than  just  significant,  it  is  a  major 
component  of  the  total  input  and  most  of  that  comes  from 
the  burning  of  fossil  fuels.  Now,  the  other  thing  about 
atmospheric  deposition  is  that  it  is  increasing.  Large 
sections  of  the  world  are  going  to  get  50%  increases  in  the 
input  of  nitrogen  from  the  atmosphere,  and  in  some  parts  of 
the  world,  it  is  going  to  go  up  by  a  factor  of  four.  Sothis  isa 
problemthat  isgoingtobecomeof  moreand  moreconcern. 
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Exploitation  of  Living  Resources 


The  next  big  threat  is  the  over  exploitation  of  living 
resources.  Figure  7  was  produced  from  an  FAO  report,  and 
they  classified  fisheries  into  four  different  phases  ranging 
from  a  virgin  stock  through  developing  fishery.  Mature 
basically  means  fully  fished  and  senescent  means 
overfished  and  in  decline.  You  can  see  in  Figure?  -  Status 
of  Global  Fisheries  Stock  that  now  we  have  no 
undeveloped  fisheries,  and  more  than  half  of  the  world's 
fisheries  are  either  maximally  fished  or  in  decline.  There  is 
another  way  of  expressing  that,  this  is  a  plot  of  mortality 
versus  biomass  and  the  percentages  are  percent  of  the 
world's  fisheries  stocks.  Almost  70%  are  either  fully 
exploited  or  basically  over  exploited  to  commercially 
extinct. 

Theother  thingthat  is  happening  in  fisheries  is,  instead 
of  catching,  say,  tuna,  we  are  now  fishing  for  bait.  Wehave 
caught  most  of  thetuna.  Figures-  Fishing  Down  Food 
Webs:  Estimated  Mean  Trophic  Level  of  Global 
F  i Sheri es:  1950-1994  i  s  a  fai  r I y  controversi al  graph  from  a 
paper  that  was  published  \  n  Science,  a  year,  year  and  a  half 
ago,  on  fishing  down  food  webs.  As  we  overfish  stocks,  we 
are  progressively  fishing  at  lower  and  lower  levels  of  the 
food  web,  so  before  people  were  goi  ng  for  the  top  predators 
and  nowthey  are  going  for  the  bait.  We  are  actually  having 
ecosystem  level  effects. 

Physical  Alteration  of  Habitats 

Physical  alterationsof  habitats  isci  early  a  major  threat. 

I  am  not  sure  how  relevant  it  is  to  large  bodies  of  water 
because  most  of  the  habitats  are  coastal  habitats,  but  just 
some  examples  of  the  kind  of  alteration.  As  of  the  mid 
1980s,  it  was  estimated  that  United  States  had  basically 
fi  I  led  or  drai  ned  about  al  most  half  of  its  wetlands.  Thereare 
probably  over  50%  by  now.  Globally,  it  is  estimated  that 
about  halfofthemangroveforestsaregone,  and  mostofthat 
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is  through  direct  clearing  for  aquaculture  or  for  landfill  and 
other  developments.  In  the  case  of  coral  reefs,  it  is 
estimated  that  27-40%  of  them  are  critically  threatened, 
and  by  that,  it  means  they  are  in  bad  shape  or  else  they  are 
beyond  hope,  with  another  30%  are  under  significant 
threat.  It  is  not  just  physical  alteration  that  isthreatening 
coral  reefs,  but  mi  ni  ng,  i  mproper  fi  shi  ng  methods  and  those 
sorts  of  things  are  a  major  component  of  the  threats  to  coral 
reefs.  A  recent  revi  ew  of  the  effects  of  dredgi  ng  esti  mated 
that  dredged  benti  c  fau  na  can  take  u  p  to  a  decadeto  recover, 
though  sometimes  it  can  be  much  quicker.  Another  source 
of  physical  alteration  or  disturbance  to  habitat,  which  is 
receivingincreasingly  moreattention,  istrawl  damage  from 
fisheries.  There  are  large  sections  of  the  sea  floor  that  are 
regularly  torn  up  by  bottom  falls.  Some  places  a  re  trawled 
up  to  eight  times  a  year,  each  square  meter  of  bottom,  the 
trawl  going  over.  So,  in  certain  areas,  it  can  be  a  massive 
source  of  disturbance  to  the  benthos. 

Alien  Species 

The  last  critical  threat  that  we  see  is  the  introduction  of 
alien  species.  The  first  one  is  one  that  Gary  Vest  and  Limit 
Unluata  will  know  about,  this  is  a  ctenophoreor  combjelly 
that  was  introduced  intothe  Black  Sea.  Eventually,  I  think 
it  was  over  90%  of  the  entire  biomass  ofthe  Black  Sea.  The 
biomass  was  10  times  the  production  from  fisheries  and  it 
just  had  obvious,  tremendous  effects  on  the  ecosystem. 
Another  fairly  well  known  example,  at  least  in  my  part  of 
the  world,  is  the  dinoflagellate  introduced  from]  apan  in 
ballast  water.  It  has  become  established  in  New  Zealand 
and  in  the  southern  part  of  Australia,  and  now  is  a  regular 
cause  of  toxic  algal  blooms  with  fairly  significant  effects,  for 
example  on  shell  fisheries.  F  or  theU.S.  West  Coast,  itisthe 
shore  crab.  It  happens  to  have  a  taste  for  juvenile 
dungeoness  crab  and  oysters,  I  think,  and  it  is  having  an 
impact  on  some  fisheries  on  the  west  coast.  It  was 
introduced  intoSan  Francisco  Bay  and  has  spread  rapidly.  I 
thinkitisall  thewayupintoVancouver  by  now.  Thesetales 
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of  woe  from  introduced  species  go  on  and  on.  The 
introductions  in  ballast  water  area  major  worry,  and  I  MO 
has  a  program  goi  ng  on  try!  ng  to  control  that. 

Conclusions 

The  conclusions  are  first,  that  most  of  the  large  scale 
assessments  that  have  been  done,  and  I  would  say  all  of 
them  but  I  do  not  know  that  I  know  all  of  them,  are  limited, 
and  particularly  with  regard  to  identifying  clear  trends  in 
the  state  of  the  environment.  We  can  say  in  terms  of  what 
the  state  of  the  environment  is,  there  have  been  localized 
improvements.  There  have  been  reductions  in  some 
indicators,  for  example,  synthetic  organic  contamination  in 
harbors,  etc.  But  on  the  whole,  the  feeling  of  GE  SAMP  is 
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Figure  1.  Evaluation  Factors 

that  the  marine  environment  is  deteriorating.  We  can  not 
put  that  into  a  comprehensive  index  or  quantify  it,  but  that 
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i  s  the  sense  of  th i  s  grou  p  of  experts.  The  maj  or  probi  ems  on 
global  scales  that  we  see  in  our  assessments  are: 

•  sewage,  nutrient,  and  sediment  pollution; 

•  physical  alteration  to  habitats- just  directly  going  in 
and  ripping  things  up; 

•  overfishing; 

•  and  introduced  species. 


Ixiii 


RISK  ASSESSMENT  AND  MANAGEMENT 
ISSUES  IN  THE  CONTINENTAL  SHELVES 
AND  LARGE  BODIES  OF  WATER 


Dr.  Mike  Huber 
Global  Coastal  Strategies 


Introduction 

My  address  will  examine  risk  assessment  and 
management  issues.  I  have  divided  the  topic  into  four 
general  areas.  The  first  area  is  a  little  bit  on  risk 


Figure  2.  Bathing  Water  Contaminants 

assessment,  whi  ch  I  wi  1 1  not  go  i  nto  i  n  much  detai  I ,  and  then 
I  will  identify someoftheissuesthatareonthehorizon  that 
are  coming  up  that  people  are  starting  to  get  concerned 
about.  I  will  discuss  monitoring,  which  always  comes  up 
when  you  talk  about  management.  What  is  the  role  of 
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monitoring  and  describe  the  Global  Ocean  Observing 
System(GOOS),  or  at  I  east  the  parts  with  which  I  have  been 
involved. 

R  i  sk  Assessment 

In  talking  about  risk  assessment,  people  often  think  of 
chemical  and  radiological  risk  assessment.  Basically  they 
are  looking  at  a  chemical,  identifying  the  level  of  hazard, 
and  multiplying  it  by  the  probability  of  exposure.  Hazard 
ti  mes  exposure  i  s  ri  sk  i  n  very  si  mpl  eterms.  T echni  cal  ly,  the 
procedures  are  well  developed  for  chemical  risk  assessment, 
but  there  are  other  frameworks  that  are  used  that  are  not 
technically  considered  to  be  risk  assessment,  however  they 
are  methods  for  assess!  ng  envi  ronmental  ri  sk  that  are  used 
in  management. 

One  very  common  method  is  environmental  impact 
assessment,  which  attempts  to  predict  the  likely 
environmental  consequences  resulting  from  development. 
It  is  very  useful  for  large  scale  developments  but  not  so 
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useful  for  creeping  degradation  problems,  such  as 
cumulative  impacts  of  small  changes  in  watersheds. 
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Another  method  that  is  not  often  formally  considered  to  be 
risk  assessment,  but  is  critical  to  numerous  management 
programs,  uses  public  health  issues  based  on  evaluating 
risk  from  epidemiological  evidence.  Economic  evaluation  is 
an  area  that  is  not  usually  considered  in  risk  assessment 
but  it  is  becoming  more  prevalent.  Economic  evaluation 
includes  both  evaluating  the  inherent  economic  value  of  a 
given  habitat  or  body  of  water,  but  more  importantly,  trying 
to  predict  the  economic  consequences  of  environmental 
change. 

An  attempt  to  combine  different  risk  assessment 
paradigms  is  multi-criteria  analysis.  See  Figure  1  - 
Evaluation  Factors.  This  was  produced  by  the  ERA  on 
disposal  of  waste  from  ships.  These  columns  are  basically 
the  options  for  disposing  of  the  waste.  The  rows  are 
different  criteria  by  which  the  risk  or  the  best  management 
option  can  be  selected.  The  top  one  is  looking  at  what  each 
option  costs.  Thesecond  row  is  the  operability,  how  reliable 
it  is,  how  maintainable  it  isandsoforth.Thenext  rowishow 
easy  it  is  to  implement.  And  then  you  have  the 
environmental  impacts.  A  matrix  like  this  is  supposed  to 
give  a  manager  a  way  to  arrive  at  the  optimal  solution  to  a 
given  management  problem. 

N  ow  the  basi  c  ri  sk  management  cycl  e  starts  at  thetop  by 
identifying  a  hazard  which  is  the  inherent  danger  posed  by 
a  given  development.  You  look  at  that  inherent  danger  and 
also  the  probability  that  that  danger  will  actually  be 
realized  such  as  the  probability  that  the  chemical  will  be 
absorbed  by  an  organism.  That  is  your  risk  assessment. 
Then  you  develop  a  policy  to  control  that  risk  to  manageable 
I  evel  s  or  to  acceptabi  e  I  evel  s.  F  ol  I  owl  ng  the  i  mpl  ementat  i  on 
of  the  policy,  it  is  evaluated  and  the  cycle  begins  again. 

Thecritical  thingthat  isoften  not  explicitly  recognized  is 
that  whatever  the  real  risks  are  in  terms  of  public  policy,  it 
is  how  the  public  or  the  policy  maker  or  the  manager 
perceives  the  risk  that  is  as  important  as  the  actual  risk 
itself.  The  reality  of  the  level  of  risk  isirrelevant  intermsof 
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public  policy  unless  you  can  educate  the  public  about  the 
real  risks.  The  public  and  political  perceptions  of  risk  are 
critical  to  the  overall  risk  management  cycle  in  terms  of 
being  able  to  implement  policies. 

Therearemuch  moreimportant  issues  or  questions  from 
the  pol  i cy  maker's  poi  nt  of  vi ew.  The fi  rst  one  i s  "so  what?" 
The  environment  is  changing,  we  have  contaminants 
increasing,  we  have  fisheries  in  decline  and  limited 
resources.  Why  should  I  focus  on  it?  Why  should  the  public 
spend  money  on  the  issue?  I  f  we  are  convi  need  these  i  ssues 
are  a  priority,  then  what  is  the  proper  course  of  action? 
Those  are  the  real  questions  I  think  from  a  policy  and 
management  point  of  view  that  are  important. 

Priority  Areas 

I  will  identify  the  four  primary  issues  and  focus  on  the 
"so  what"  question.  Specific  courses  of  action  are  too 
detailed  and  technical  for  metocover  herein  any  depth,  but 
I  will  address  them  generally. 

Sewage 

The  first  big  issue  is  sewage.  When  we  were  doing  our 
assessment,  there  is  a  section  stating  that  tens  of  mi  1 1  ions  of 
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people  get  sick  every  year  from  bathing  in  sewage 
contaminated  waters.  The  basis  for  that  statement  was 
challenged,  so  we  sought  more  information. 

Our  first  question  was  why  do  not  we  know  about  this  if 
this  is  so  prevalent.  It  turns  out  the  reporting  rateforthese 
sorts  of  diseases  is  very  low,  perhaps  as  low  as  one  in  a 
hundred.  People  get  sick,  they  miss  a  couple  days  work  and 
they  do  not  report  it.  But  preliminary  estimates  indicate 
that  a  lot  of  people  are  getting  sick.  DALYs  are  Disease 
Adjusted  LifeYears,  an  indicatorthat  WHO  uses,  combines 
not  j  ust  getti  ng  si  ck  but  the  seri  ousness  of  the  i  1 1  ness.  I  f  you 
go  bathi  ng  i  n  sea  water,  get  sick  and  mi ss  a  day's  work,  that 
is  not  nearly  as  bad  as  if  you  get  hepatitis  and  die.  So,  one 
caseof  hepatitis  is  worth  a  lot  moreDALYsthan  onecaseof 
gastrointestinal  infection.  J  ust  for  comparison,  these  are 
some  other  diseases  that  are  global  problems.  Hepatitis 
from  eating  lightly  steamed  shellfish  is  not  up  there  with 
thetwo  biggest  diseases,  malaria  and  tuberculosis,  but  it  is 
clearly  of  global  significance  in  terms  of  human  health. 
Another  point  I  will  make  is  this  is  not  necessarily  talking 
about  bathi  ng  i  n  what  i  s  consi  dered  to  be  pol  I  uted  waters. 

These  figures  were  based  largely  on  waters  that  meet 
existingwater  quality  standards.  Going  back  tothe  bathing. 
Figure  2  -  Bathing  Water  Contaminants  is  from  a  draft 
World  Health  Organization  report.  It  is  looking  at  several 
studi  es  of  basi  cal  I  y  dose  response.  Thi  s  i  s  the  odds  of  getti  ng 
sick  if  you  go  bathing  in  sea  water  with  the  given 
contamination  level.  This  is  a  log  scale  and  is  expressed  in 
case  rate.  This  isthe  bacteria  count  for  100  ml  which  isthe 
standard  way  of  assessing  microbiological  contamination, 
so  it  is  a  100  fecal  coliforms  per  100  ml.  Most  standards 
worldwide  are  in  the  200  to  400  range.  You  can  seethatthe 
threshold  level  is  lower  in  the  chart.  These  are  all  different 
studies  using  different  groups  of  subjects  bathing  for 
different  lengths  of  time,  so  there  is  a  lot  of  scatter,  and 
looking  at  different  diseases  in  fact.  Thethreshold  level  for 
illness  in  most  of  these  studies  is  down  around  10  to  30 
coliforms  per  100  mis.  So  water  that  is  "clean"  and  is 
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supposedly  fine  for  bathing,  still  has  a  good  chance  of 
communicatingdisease.  Ittookall  thefun  out  of  going  tothe 
beach  for  me. 

Sewage  T  reatment 

Now  the  standard  solution  in  the  developed  world  comes 
up  with  is  sewage  treatment.  Aid  organizations  are  always 
pushing  conventional  sewage  infrastructure.  It  is  a 
problem.  This  is  from  the  latest  report  from  the  World 
Resources  Institute  and  I  just  took  all  the  cities  for  which 
they  had  data  in  that  report.  See  Figures  -  Connection 
Rates  to  Water  and  Sewer  Services  in  Selected  Cities. 

This  is  the  percentage  of  households  connected  to  the 
central  water  system  to  pi  pe  water  and  to  pi  ped  sewerage. 
There  are  a  large  nu  mbers  of  ci  ti  es  where  most  of  the  peopi  e 
in  a  city  are  not  hooked  up  to  a  sewage  system,  so  sewage 
treatment  is  a  completely  unfeasible  option.  You  may  talk 
about  the  first  thing  you  do  is  you  put  in  sewage 
infrastructure.  The  investment  that  is  required  in  places 
like  Bangkok  or  Manila  to  put  in  reticulated  sewage  is 
massive  and  what  typically  happens  is  if  you  can  come  up 
with  that  investment,  you  build  your  sewage  system  and 
thereis  no  money  left  to  build  a  treatment  plant.  The  result 
is  a  concentrated  poi  nt  source  of  untreated  sewage.  M  ost  of 
these  cities  are  cities  in  the  developing  world  and  they  are 
experiencing  such  rapid  growth  that  basically  is  impossible 
for  them  to  keep  up  with  the  new  settlements.  So  sewage 
treatment  is  not  necessarily  an  option  in  much  oftheworld. 

The  other  thing  I  run  into  are  requirements  that  are 
imposed  for  high  levels  of  sewagetreatment.  Nobody  wants 
primary  treatment  anymore,  which  they  believe  is  not  good 
enough.  They  believe  that  they  must  have  secondary  and 
sometimes  tertiary  treatment.  In  many  cases,  there  is  not  a 
recognition  of  primary,  secondary  and  tertiary,  but  officials 
in  local  environment  agencies  sometimes  tend  to  view  it  as 
good,  better,  and  best.  The  only  reason  to  invest  in  tertiary 
treatment,  probably  most  people  in  this  room  know,  is  if  you 


have  a  nutrient  problem.  If  they  do  not  have  a  nutrient 
problem,  but  they  do  have  a  suspended  solids  and  a 
pathogen  problem,  this  does  not  go  over  well.  You  are  not 
getting  any  marginal  benefit  or  very  minimal  marginal 
benefit  in  the  reduction  of  most  of  your  pollutants  by 
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0.01 
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0.01 

Clean  Production 

0.46 

Monitoring  &  Enforcement 

0.04 

1  Information  and  Public  Participation  0.003  I 

TOTAL 

9.97 

Figures.  Mediterranean  Action  Plan 

spending  a  lotof  money  in  higher  levels  of  treatment.  If  you 
try  and  makethis  argument  in  a  lotof  developing  countries, 
you  are  told  you  are  trying  to  give  them  "second  rate" 
technology  and  they  want  to  go  first  class. 

Physical  Alteration 

I  n  terms  of  physical  alteration,  one  reason  that  it  should 
be  a  priority  is  just  pure  economics.  I  n  Costanza's  paper 
that  has  appeared  in  a  couple  of  journals  looking  at  the 
value  of  the  Earth's  ecosystems,  and  you  can  see  these 
ecosystems  do  have  inherent  economic  value.  When  remove 
them,  you  are  losing  that  value.  In  some  cases,  the  value  of 
what  you  are  removing  them  for  may  justify  the  loss,  but 
that  value  is  almost  never  considered.  From  a  management 
point  of  view,  this  inherent  value  tends  not  to  be  very 
important.  What  is  important  to  the  policy  maker  or  the 
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manager  is  how  much  of  that  value  will  be  lost  by  a  given 
development  activity.  I  think  in  our  assessments  we  really 
buy  into  the  idea  of  pushing  contingent  valuation  of 
development  as  a  way  of  trying  to  provide  an  indication  of 
whether  or  not  a  given  development  is  justified. 

Overfishing 

What  makes  overfishing  a  priority?  Overfishing  results 
in  the  loss  of  catch  value  of  at  least  tens  of  billion  dollars  a 
year.  By  definition,  an  overfished  stock  is  one  that  is 
producing  less  production  than  it  would  if  it  was  optimally 
managed.  So  there  is  a  clear  loss  there. 

See  Figure 4 -Trends  in  Status  of  Global  Fisheries 
Stocks,  1951-1994.  FAO  came  up  with  an  estimate  that 
the  global  fishing  industry  is  losing  on  the  order  of  $50 
billion  ayear.  Thisisa  very  rough  estimate.  They  found  out 
that  the  revenue  was  $54  billion  less  than  the  expenditure, 
so  the  global  fishing  industry  is  not  making  a  lot  of  money. 
Part  of  the  reason  it  is  still  surviving  is  because 
governments  arespending  an  estimated  upto $20  billion  a 
year  subsidi  zing  thefi  Sheri  es  industry,  according  to  a  World 
Bank  estimate.  Trade  agreements  and  so  forth  have  really 
affected  a  lot  of  the  subsidies  so  this  may  now  be  a 
overestimate,  but  the  report  was  published  in  1998. 

There  are  high  economic  costs  for  depleting  fisheries 
resources  and  not  managing  them.  There  are  also 
undoubtedly  major  ecosystem  i  mpacts,  but  they  are  not  very 
well  understood  except  in  a  few  cases.  In  terms  of  coral 
reefs,  overfishing  of  key  species  on  reefs  is  considered  to  be 
oneofthetwoorthreegreatest  threats  tothe  health  of  coral 
reefs  worldwide.  In  the  Caribbean,  for  example,  it  is 
considered  the  major  threat  and  the  major  reason  for  the 
deci  i  ne  of  a  I  ot  of  reefs. 
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N  utrient  Polluti  on 


Why  is  nutrient  pollution  a  priority?  There  is  an 
increasein  harmful  algal  blooms.  Harmful  becausetheyare 
defined  in  terms  of  causing  paralytic  shellfish  poisoning, 
and  toxic  algal  blooms.  The  same  pattern  is  occurring 
around  the  world.  There  is  good  evidence,  although  it  is 
somewhat  uncontroversial,  that  the  frequency  of  algal 
blooms  worldwide  is  increasing.  Certainly  not  the  only 
cause  is  eutrophication,  but  there  is  good  evidencethat  in  at 
least  some  places,  nutrient  addition  is  what  is  causing  the 
problem.  TheSedol  niand  Sea  inj  apan  has  had  reasonable 
data  over  the  long  term  on  the  frequency  of  harmful  algal 
blooms.  They  started  out  pretty  low,  but  in  theearly  1970s, 
the  watershed  started  to  develop  and  a  lot  of  organic 
effluent  started  getting  pumped  into  the  sea  and  there  was 
sharp  riseinthefrequency  of  algal  blooms.  About  1973  they 
started  to  take  steps  to  reduce  the  influx  of  this  pollution 
and  given  a  few  years  lag  time,  the  frequency  fell.  There  is 
good  evi  dence  i  n  some  other  pi  aces,  too.  Ou r  col  I  eague  from 
Hawaii  will  have  heard  about  Kaneohe  Bay  and  the 
problems  of  eutrophication  there.  Sowe  do  know  that  there 
are  clear  problems.  One  that  probably  everyone  has  heard 
of  istheseanoxiczones,  or  dead  zones.  Theonein  theGulfof 
Mexicohas gotten  a  lotof  publicity  latelyandthat  isci early 
related  to  excess  nutrient  inputs  as  a  result  of  agriculture. 
It  is  looking  like  the  solution  to  that  is  going  to  be 
construction  of  artificial  wetlands  among  other  things  to 
absorbthosenutrientsbeforetheyget  intothesystem.  This 
probi  em  i  s  not  restri  cted  to  the  Gulf  of  M  exi  co.  Anoxi  c  zones 
or  dead  zones  around  the  world  are  known  in  some  cases  to 
have  been  caused  byanthropogenicnutrient  inputs,  or  BOD 
inputs.  It  is  a  global  problem  but  very  coastal  as  you  would 
expect. 

What  is  the  proper  course  of  action  to  address  these 
management  issues?!  n  general  terms,  thefirst  thing  you  do 
is  you  look  at  the  source  of  the  problems.  What  are  the 
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human  activities  that  are  causing  or  contributing  to  these 
problems? 

Urban  and  Agricultural  Run-Off 

Industrial  waste  i  s  very  often  the  first  thing  that  people 
think  of  when  they  think  about  problems  in  the  marine 
environment.  But  in  fact,  things  that  in  many  countries  are 
still  thought  of  as  benign,  agriculture  and  forestry,  are  a 
major  impact.  The  agricultural  developments  in  many 
countries  are  explicitly  exempted  from  EIA  requirements 
because  agriculture  is  considered  a  beneficial  activity. 
Urban  and  tourism  development  are  again,  often  thought  of 
as  a  point  source,  but  much  of  the  problem  is  actually 
non-point  source  pollution  from  urban  areas.  But  in 
developing  countries  where  people  are  not  hooked  up  to  a 
sewage  system  and  where  they  have  pit  I  atri  nes  or  cesspools 
or  whatever  it  may  be  a  greater  threat  to  human  health. 
Urban  run-off  is  nasty  stuff  and  it  is  a  big  problem  and  is 
more  difficult  to  deal  with  than  point  source  discharges. 

Urban  run-off  tends  to  come  in  pulses  after  a  big  rain, 
especially  if  it  has  not  rained  for  a  while.  I  n  terms  of  total 
load,  is  it  important?  At  least  for  somethings,  it  can  be.  You 
are  probably  talking  about  a  least  a  quarter  and  potentially 
much  more  of  the  total  world  input  of  petroleum  into  the 
marineenvironment  isfrom urban  run-off.  It  isparticularly 
nasty  because  it  mostly  comes  from  used  lubricating  oils, 
crankcaseoil  and  so  forth.  Also,  it  isnotjustoil.Theoil  has 
heavy  metals  in  it  and  RAM's  and  all  sorts  of  other  things 
because  it  is  been  used  in  vehicles. 

Resources 

Oneof  the  key  management  issues  obviously,  is  always 
resources.  Howexpensiveisitgoingtobe?  Ifyou  wanttotry 
and  deal  with  large  scale  problems,  you  have  to  deal  with  a 
lot  of  different  sources  and  a  lot  of  different  countries.  This 
is  from  the  Mediterranean  Action  Plan.  And  this  is  their 
estimate  over  ten  years  of  the  source  of  public  investment 
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that  is  going  to  be  required  to  address  environmental 
problems  in  the  Mediterranean.  See  Figure  5  - 
Mediterranean  Action  Plan.  It  is  probably  not  enough 
but  at  least  it  is  a  serious  effort  to  try  and  address  some  of 
the  problems  in  that  area. 

Valuation  ofAlternativeCourses  of  Action 

Thecriti cal  issue,  whenever  you  aretal  ki  ng  about  a  I ot  of 
pu  bl  i  c  i  n  vestment  i  s  peopi  e  want  to  be  assu red  that  thei  r  tax 
money  is  bei  ng  spent  wisely  and  that  you  are  getting  a  lot  of 
return  on  your  investment.  One  of  the  big  problems  with 
management  is  the  tendency  to  focus  on  particular  issues 
without  really  considering  the  broader  picture.  You  can 
spend  a  lot  of  money  on  addressing  nuclear  reactor  safety, 
which  you  may  want  to  do  for  reasons  other  than  purely 
environmental.  However,  in  weighing  the  cost,  it  is 
necessary  to  address  alternatives  for  those  resources  such 
as  sewage,  urban  run-off,  or  storm  sewers.  You  do  not  want 
to  look  just  at  the  cost  effectiveness  of  different  options  for 
radiological  removal,  but  the  cost  effectiveness  of  your 
whole  management  program.  Any  intervention  to  protect 
the  environment  must  have  a  cost  or  there  would  be  little 
resistance  to  with  doing  it. 

The  problem  with  activities,  the  reason  they  become  a 
management  concern,  is  if  they  are  causing  the  value  of  the 
environment  to  decrease  in  some  way.  The  benefit  of  the 
intervention  of  course  is  to  try  and  increase  the 
environmental  value.  All  activities  have  alternatives.  All 
interventions  have  alternatives.  You  need  to  get  the 
a  I  ter  n  at  i  ve  i  n  ter  vent  i  on  out  of  t  h  ese  t  h  at  gi  ves  you  t  h  e  most 
improvement  environmental  value  at  least  unit  cost.  For 
activities,  you  want  to  get  the  most  unit  benefit  with  the 
least  decrease  in  environmental  value  and  that  is  the  whole 
principal  of  environmental  management.  It  can  become  a 
problem  because  it  is  not  an  easy  valuation,  but  it  is 
tractable  on  a  single  environmental  issue. 


Integrated  Management 

Therearea  number  of  issues  facingtheenviron  merit  but 
the  threat  is  from  four  major  global  problems.  Each  of  these 
things  has  a  different  series  of  interventions  and 
alternatives.  If  you  are  trying  to  manage  large  bodies  of 
water,  you  want  to  know  where  to  put  your  money,  which 
issuetoput  it  intoandthen  go  seeking  the  alternatives  and 
activities.  You  have  to  balance  not  only  across  issues,  but 
across  the  various  interests  of  society,  publicversus  private 
interests,  interests  of  development  today  versus  options  for 
f  u  t  u  r  e  gen  er  at  i  on  s  a  n  d  so  forth .  P  r  oba  bl  y  everyon  e  i  s  si  ck  to 
death  of  hearing  about  integrated  coastal  management 


Relative  Priority 
by  Area 

^  (S'  , 

Sy  nfh»f>c  Org»ncs 

T1 

M 

M 

M 

M 

M 

L 

L 

L  i 

H  ’ 

L 

PAHs 

L 

M 

M 

M 

M 

M 

H 

H 

M 

M 

L 

Trace  Metals 

L 

L 

M 

L 

L 

L 

L 

L 

L 

M 

L 

Petroleum  (0*11 

« 

M 

M 

M 

L 

M 

H 

H 

H 

H 

L 

HerbKides/PesiicxIes 

H 

L 

M 

H 

H 

M 

H 

H 

L 

Dissolved  Oxygen 

M 

H 

M 

M 

H 

L 

Artificial  RacHonuclides 

H 

M 

L 

L 

H 

Pharmaceubcals 

M 

L 

L 

L 

L 

L 

L 

Phytoplanidon  Pigments 

M 

L 

H 

L 

H 

M 

L 

H 

H 

Human  Pathogens 

H 

L 

H 

H 

M 

H 

M 

H 

H 

H 

Nutrients 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

Algal  Toxins 

H 

M 

M 

M 

L 

L 

H 

M 

LiOeifPlastic 

M 

M 

L 

H 

M 

H 

M 

L 

M 

H 

L 

Suspended  Particulates 

H 

L 

L 

M 

M 

L 

L 

H 

H 

M 

TOTALS 

25 

.181 

27 

26 

29 

27 

16 

20 

30 

10 

Figures.  Relative  Priority  by  Region 

(ICM),  butthat  istheumbrellathat  issupposedtosomehow 
guide  people  through  doing  this  balancing  of  different 
interests  and  different  issues  to  come  up  with  the  suite  of 
interventions  that  is  most  cost  effective  globally.  ICM 
should  embrace  all  of  these  other  tools  that  are  used  to 
address  specific  management  issues. 
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The  basic  idea  is  that  the  environment  should  be 
managed  and  steps  should  be  taken  that  produce  the 
greatest  net  benefit  per  unit  investment.  You  can  not  do 
that  bytakinga  narrow  view  on  a  specific  issue,  you  haveto 
look  at  all  theissuesand  seewhereyou  can  shift.  If  you  can 
have  a  single  indicator  of  environmental  health  it  would  be 
very  useful  in  terms  of  making  those  decisions.  This  is 
al  most  never  done.  ICM  in  most  countries  is  just  not  going 
tobea  reality.  I  nstitutional  structures  do  not  allow  for  this 
sort  of  integration. 

In  the  short  term,  I  think  the  approach  is  to  look  for 
coordination  among  management  agencies  so  that  at  least 
they  are  talking  to  each  other  and  they  are  not  pulling  the 
horse  in  different  directions.  Even  that  is  not  really  done 
and  often  there  is  not  even  much  attempt  madeto  maximize 
net  benefits  and  that  has  a  number  of  factors  behind  it. 

Prioritization  and  Pubiic  Participation 

One  of  the  really  common  challenges  is  people  do  not 
consider  or  do  not  know  the  relative  importance  of  various 
problems.  For  example,  radionuclide  contamination  of  the 
oceans  versus  nutrient  pollution.  If  you  mention 
radionuclidesin  aTV  report,  people  panic  and  it  getsa  lot  of 
attention,  but  if  you  talk  about  nutrient  pollution  it  does  not 
have  the  same  appeal.  The  real  relative  importance  in 
terms  of  the  environment  is  not  really  taken  into  account 
and  rel  ates  again  tothe  distorted  perception  of  relative  risk. 
You  can  not  eliminate  risk,  there  is  some  risk  with  every 
activity,  and  you  need  to  assess  risks  in  a  sort  of  unified 
framework. 

L  i mi  ts  of  T echni  cai  5  oiuti  ons 

In  many  countries,  another  problem  often  is  a 
preoccupation  with  technical  fixes.  People  want  to  find  easy 
engineering  solutions  that  can  be  bolted  onto  the  end  of  a 
pipethat  will  fixa  problem,  rather  than  large  scale  changes 
in  agricultural  practice  or  transport  policy.  For  issues  like 
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nutrient  and  sediment  pollution  that  are  broad  scale  and 
have  non-point  sources,  the  quick  easy  technical  fixes  are 
just  not  easy.  Sometimes  the  problem  just  gets  pushed 
away  as  too  hard  when  you  can  not  put  a  treatment  pi  ant  on 
the  end. 

L  ong  T  erm  Planni  ng 

Theotherthingofcourseisthefailureor  inability  totake 
a  longterm  perspective.  Thisoccurs  in  a  lot  of  development 
and  management  agencies  that  have  two  or  three  or  five 
year  budget  cycles.  They  can  not  do  anything  in  the  longer 
term  and  most  of  these  problems  require  much  longer 
approaches.  Politicians,  of  course,  have  a  two  or  four  or  six 
year  election  cycleandthat  isthespan  oftheir  attention.  I  n 
much  of  the  world,  people  just  do  not  have  the  luxury  of 
looking  at  things  in  the  long  term.  For  many,  they  arejust 
trying  to  survive  and  cannot  afford  to  do  what  is  best  in  the 
long  term. 

Future  Challenges 

In  our  reports,  we  considered  some  of  the  issues  that  we 
see  that  are  on  the  horizon.  These  include  both  new  things 
that  are  happening,  but  in  most  cases,  they  are  not  new 
occurrences,  just  new  information  that  provides  cause  for 
concern. 

•  Theaffectsof  nitrogen  input  on  the  open  ocean.  Most 
of  the  gyres  as  you  all  know  are  naturally  nutrient 
poor.  We  really  do  not  havethe  knowledge  to  predict 
what  adding  large  amounts  of  nitrogen  over  large 
geographic  scales  is  going  to  do  to  the  global  system, 
particularly  the  carbon  system.  The  potential 
changes  are  great  and  I  do  not  know  of  anybody  who 
cl  ai  ms  to  have  a  good  i  dea  of  what  i  s  goi  ng  to  happen  if 
you  start  fertilizing  the  ocean. 
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•  Another  problenn  is  ozone  depletion  and  the  affects  of 
increasing  ultraviolet  radiation.  We  do  know  that 
increasing  UV  will  affect  the  photo  chemistry  right  at 
the  sea  surface.  There  i s  evi dence  of  possi  bl e  affects 
on  fish  eggs  and  larvae  and  there  is  evidence  of  the 
affects  on  phytoplankton  production.  Again,  I  do  not 
think  scientifically,  there  is  any  good  basisfor  making 
predictions  about  how  the  ocean  system  is  going  to 
respond  to  this. 

•  Another  area  that  I  have  talked  about  synthetic 
organics,  organic  chemicals,  or  sometimes  called 
persistent  organic  pollutants  (POPs).  In  our 
assessments,  rated  them  as  fairly  low  in  terms  of 
impact  on  the  global  system  based  on  existing 
evidence.  But  everybody  hasa  bit  of  disquiet  about  it. 
There  are  a  lot  of  questions. 

One  of  the  questions  is  the  number  of  new  compounds 
that  are  coming  out.  The  global  effort  at  U  N  E  P  to  address 
synthetic  organic  chemicals  is  focused  on  the  "dirty  dozen". 
A  gr  ou  p  of  t  wel  ve  categor  i  es  of  ch  emi  ca  I  s  t  h  at  a  r  e  per  si  st  ent 
organic  pollutants  such  as  DDT,  dioxins.  It  is  a  very  small 
number  of  chemicals  compared  to  the  total  number  of 
chemicals  that  are  being  produced  and  released  into  the 
environment.  In  fact,  some  people  think  that  the  global 
chemical  industry  is  very  happy  to  have  UNEP  and  the 
world  community  focus  on  those  dirty  dozen  because  those 
are  ol  d  compounds  that  real  I  y  do  not  have  much  commerd  al 
value  to  them  anymore.  In  the  mean  time,  every  year 
companies  are  bringing  hundreds  or  thousands  of  chemicals 
into  use  for  a  variety  of  uses  for  which  there  are  no 
toxicological  data,  very  I  ittle  monitoring  and  no  protocols  in 
place  for  management.  There  is  a  big  worry  about  that, 
especially  coupled  with  the  globalization  of  the  chemical 
industry  and  the  increasing  use  of  discharges. 
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Regional  versus  Local  Prioritization 

Although  GESAM  P's  assessment  was  that  POPs  were  a 
relatively  low  priority  on  a  global  level,  some  of  the  regions 
rated  them  quite  highly  in  terms  of  their  list  of  priorities. 
See  Figure  6-  RelativePriority  by  Region.  In  many  of 
these  regions  -  West  Africa,  East  Asia,  East  Africa,  the 
South  East  Pacific  -  they  listed  POPs  as  high  on  their  list  of 
priorities,  in  the  top  five,  even  though  their  own  data  said 
the  levels  of  contamination  are  low  or  do  not  actually  have 
any  contamination.  There  is  no  evidence  of  ecosystem 
impacts,  but  wearestill  callingthisa  priority.  Why  isthat? 
It  is  because  with  population  increaseand  intensification  of 
agriculture,  they  are  expecting  over  the  next  decade  or  so  a 
fairly  dramatic  increase.  Pesticides  sales  have  been 
increasing  rapidly  over  the  last  twenty  years.  As 
agriculture  intensifies  and  becomes  increasingly  depen  dent 
on  these  chemicals,  these  regions  are  worried  about  more 
discharges  of  these  chemicals.  It  is  a  problem  that  is  on  the 
horizon. 

Unknown  Effects 

There  is  also  a  lot  of  concern  at  the  moment  about 
unknown  affects  of  these  activities.  The  typical  risk 
assessments  have  been  done  on  LD50,  lethal  dose  50, 
measurements  of  toxicity  but  there  is  increasing  concern 
about  the  affects  of  chronic  low  level  exposures.  Some 
materialsareintheenvironmentfor  a  longtime.  Oneeffect 
that  has  recently  garnered  a  great  deal  of  attention  recently 
is  endocrine  disrupt!  on.  Some  of  these  chemicals  are  known 
to  have  subtle  affects  on  the  reproduction  systems  of 
organisms.  We  do  not  really  have  a  handle  on  how  severe 
these  are. 

One  example  is  the  imposex  phenomenon  following 
exposure  to  TBT.  It  turns  out  a  lot  of  these  chemicals 
probably  have  the  capacity  to  disrupt  ecosystems  in  subtle 
ways  that  we  presently  find  hard  to  predict.  I  n  the  near 
future,  it  could  become  important.  There  is  also  a  lot  of 


uncertainty  about  transport  and  fate.  It  has  been  fairly 
recently  that  we  have  learned  about  global  distillation,  the 
process  of  evaporation,  precipitation,  and  re-evaporation 
that  carries  a  lot  of  substances  towards  the  poles.  TBT  is 
another  example.  It  is  turning  out  to  be  more  persistent  in 
the  environment  than  people  had  predicted.  We  are 
uncomfortable  as  well  about  how  well  we  understand  what 
is  happening  to  materials  once  they  are  released  into  the 
envi  ronment. 

There  is  some  research  being  done  on  the  possibility  of 
injectingC02  in  largeamountsintothedeep ocean  asa  way 
of  getting  it  out  of  the  atmosphere  because  of  concerns  about 
global  change.  There  has  even  been  a  trial  in  Hawaii  of 
injecting  a  small  amount  down  a  pipe  into  deep  water.  As 
far  as  I  know,  no  biological  monitoring  was  undertaken  in 
conj  u  n ct  i  on  wi  t h  t  h at  exper  i  ment .  T  h  i  s  pro]  ect  may  create  a 
problem,  it  may  not  be.  But  potentially,  it  can  have  large 
scale  affects  on  the  carbonate  balance,  the  lysoclineand  so 
forth  or  direct  affects  on  organisms  over  large  areas  of  the 
sea  floor. 

Iron  Fertilization 

Another  thing  that  has  come  on  at  the  horizon  is  the 
possi  bi  I  i  ty  of  I  arge  seal  e  i  ron  fert i  I  i  zati  on .  I  n  the  I  ast  decade 
or  so,  it  has  been  learned  that  big  areas  of  the  ocean  are  not 
limited  by  the  bulk  nutrients,  nitrogen  and  phosphorus, 
silicate  and  so  forth,  that  people  of  my  generation  were 
taught  werethe  I  i  miti  ng  nutri  ents  i  n  theocean,  but  a  I  ack  of 
iron.  The  good  thing  about  this,  if  you  want  to  manipulate 
the  planet,  is  that  you  do  not  havetoadd  very  much  iron.  It 
isonly  necessary  in  trace  amounts.  It  isfeasible,  not  just  in 
theory  but  almost  in  practice  to  deliberately  increase  the 
productivity  of  large  areas  of  the  oceans  by  adding  in 
relatively  small  quantities  of  iron.  There  is  a  famous  quote 
"give  me  a  freighter  of  iron  and  I  can  bring  on  an  ice  age". 
A  nd  i  n  fact,  there  have  been  proposal  s  to  do  th  i  s  del  i  beratel  y 
as  a  way  of  removing  CO2  from  the  atmosphere.  There  is 
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also  a  private  company,  who  has  negotiated  with  the 
Repu  bl  i  c  of  the  M  arshal  1 1  si  ands,  whi  ch  has  devel  oped  some 
buoys  that  can  release  iron  in  small  amounts  over  long 
peri  ods  of  ti  me.  H  e  wants  toferti  1 1  ze  large  areas  of  the  E  E  Z 
oftheMarshall  I slandstoenhancetuna fisheries.  So, there 
are  proposal s  on  hand  to  del  I  berately  ferti  I  ize  large  areas  of 
the  surface  ocean.  Again,  the  impacts  of  this  on  the  global 
system  at  this  present  stage  are  impossible  to  predict. 

Mineral  Exploration 

Mineral  exploration  and  development  are  not  new 
issues,  but  what  is  going  to  emerge  is  that  oil  drilling,  for 
example,  is  going  to  go  progressively  deeper  and  deeper, 
progressively  further  off  shore.  There  may  be 
environmental  problems  associated  with  this.  There  is  also 
potential  over  the  next  ten  totwenty  years  for  the  economics 
for  some  of  the  continental  shelf  miningtocometothepoint 
where  it  becomes  a  serious  proposal.  Extracting  gas 
hydrates  also  has  tremendous  global  potential  as  a  huge 
source  of  energy.  Ifthesearereleased,  it  is  not  inconceivable 
that  starting  to  mine  these  things  could  release  large 
amounts  of  methane  into  the  atmosphere,  which  is  a  very 
powerful  greenhouse  gas,  much  more  powerful  than  CO2, 
and  have  global  cl i  mate  effects. 

Deep  Water  Fisheries 

Deep  water  fi  sheries  are  al  so  goi  ng  to  emerge  as  a  major 
problem.  Most  of  the  traditional  stocks  that  have  been 
fished  are  over  fished  or  fully  exploited.  Fish  prices 
continue  to  rise  so  there  is  always  going  to  be  pressure  to 
find  new  stocks.  Where  people  are  looking  is  deeper  into  the 
ocean  and  they  arestarti  ng  to  harvest  some  very  deep  water 
species.  At  least  some  of  these  deep  water  fishes  turn  out  to 
reproduce  slowly  and  be  long  lived.  The  Orange  Roughy  is 
the  classic  example.  Typically  they  are  fished  before 
anybody  knows  anything  about  their  biology  and  these 
stocks  could  be  wiped  out  in  a  very  short  order. 
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N&v  MaritimeDejdopments 

The  last  emerging  issue  that  we  see  is  new  maritime 
developments.  Port  development  and  vessel  construction 
are  not  going  to  continuethe  same  way  they  do  now.  Deep 
draft  freighters  with  much  deeper  drafts  than  the  current 
vessels,  are  going  to  come  into  play,  probably  in  the  next 
decade.  This  is  going  to  require  radical  changes  to  harbor 
infrastructure  around  the  world.  Some  of  the  ports  are 
already  lining  up  to  bid  on  these  new  facilities  and  get  the 
traffic.  Port  development  is  going  to  take  on  a  quantum 
jump  in  accommodating  much  deeper  draft  vessels  than  the 
present  fleet. 

Appropriate  Structures  and  F  rameworks  for 
Monitoring 

Almost  all  management  projects  have  monitoring. 
Sometimes  monitoring  is  a  knee  jerk  response  so  you  can 
say  we  are  doing  something  about  it.  There  is  a  lot  of 
mindless  monitoring  that  goes  on  that  is  not  clearly 
targeted  at  meeting  management  needs.  There  are  good 
reasons  to  monitor.  The  common  ones  are  surveillance. 
Surveillancejust  means  finding  out  what  is  the  state  of  the 
environment.  What  arethe  problems  out  there?  How  much 
stuff  is  there?  Related  to  this  is  the  critical  area  trend 
assessment,  being  able  to  tell  how  the  environment  is 
changing.  That  is  a  key  issue  for  all  managers.  Another 
common  reason,  of  course,  is  compliance.  Cities  and 
businesses  need  to  know  if  they  are  complying  with 
regulations  and  environmental  standards  for  quality. 
Perhaps  most  important  of  all  is  performance  evaluation. 
Areour  management  systems  working?  Areour  regulations 
achieving  the  degree  of  environmental  improvement  or 
protection  that  we  had  in  mind  from  the  beginning? 


Ixxxiii 


GOOS  Monitoring 


At  the  global  level,  the  Rio  Convention  called  for  the 
establishment  of  a  global  system  to  detect,  understand  and 
monitor  change  in  the  ocean.  This  was  basically  the 
impetuous  for  the  creation  of  the  GOOS,  or  Global  Ocean 
Observing  System  which  the  IOC  is  now  been  developing. 
This observi ng system  I s separated  I  ntodifferent  categori es. 
Oneofthose  is  health  oftheoceans,  basically  environ  mental 
health.  But  first,  all  GOOS  monitoring,  as  laid  out  in  the 
strategi  c  pi  an  I  s  su  pposed  to  be  systemati  c.  1 1  requ  I  res  bei  ng 
scientifically  sound  in  terms  of  your  monitoring  locations 
and  frequency  and  being  consistent  in  terms  of  the 
geographic  and  temporal  scales  of  the  change  that  you  are 
trying  to  detect.  It  is  a  global  program  so  you  want 
monitoringthat  isrelevanttotheglobal  system,  ratherthan 
local  or  regional  scale  problems.  Clearly,  you  want  a 
monitoring  program  to  be  long  term.  One  of  the  big 
problems  with  trend  assessment  is  you  almost  always  never 
have  a  long  enough  database  to  be  able  to  separate  the 
signal  from  the  noise  and  identify  thetrend.  Practically,  for 
any  monitoring  program  to  be  long  term,  there  are  some 
pragmatic  requirements.  Clearly,  the  program  is  going  to 
ha ve  to  be  cost  effect  i  ve.  T h  i  s  mea n s  th at  t  he  progra m  n eeds 
toberoutine.  It  can  not  bea  project  that  peopleget  involved 
with  and  it  ends  i  n  fi  veyears.  1 1  has  got  to  become  part  of  the 
normal  workload  of  the  agencies  that  are  involved. 

Monitoring  to  Support  E nvi ron men tai  Management 

Monitoring  has  to  be  designed  right  from  the  beginning 
for  management  needs.  There  are  good  scientific  reasons  to 
monitor,  but  if  you  want  something  that  is  useful  to 
management,  it  has  got  to  be  developed  as  a  management 
exercise  and  driven  by  the  managers  and  not  the  scientists. 
You  are  going  out  there  with  a  specific  purpose,  trying  to 
answer  questions.  The  objectives  need  to  be  stated  clearly 
and  quantitatively.  We  want  to  detect  changes  i  n  thisfactor 
in  the  environment.  These  are  the  things  we  are  interested 
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in  knowingabout.  Wewanttobeabletodetecta  10%change 
or  a  30% change  in  which  management  is  interested.  There 
are  monitoring  programs  that  have  no  possibility  of 
detecting  change  at  the  level  of  a  regulation  that  has  been 
promulgated  for  example.  The  outputs  and  the  uses  of  the 
information  need  to  be  specified  from  the  outset.  Again, 
pr  oba  bl  y  everybody  has  seen  mon  itoringprogramsthatend 
up  in  these  great  data  sets  that  you  can  not  actually  use  for 
the  purposes  that  you  want  to  use  them  for  at  the  end.  You 
have  to  try  and  specify  as  much  as  you  can  the  information 
products  that  you  are  going  to  generate,  and  how  the 
information  is  going  to  used.  Is  it  going  to  be  communicated 
to  the  public?  Is  it  going  to  be  used  strictly  for  technical 
purposes?  But  of  course,  your  perspectives  change  as  you 
get  information  in,  so  you  need  toal  low  enough  flexibility  to 
cover  yourself.  You  want  to  pick  measurements  that  give 
you  someearly  warning  of  impending  problems  so  you  can 
have  a  management  response. 

Management's  response  should,  ideally,  be 
predetermined.  Some  of  the  better  monitoring  programs 
actually  specify  the  next  step  when  certain  levels  of  change 
are  observed  in  the  environment.  Do  we  monitor  more 
intensely?  Do  we  crack  down  on  certain  industries?  But  if 
your  early  warning  works,  it  does  not  do  you  any  good  if  you 
spend  the  next  three  years  arguing  about  what  to  do.  You 
have  thrown  away  the  advantage  that  you  got  from  your 
early  warning. 

I  n  the  Health  Of  The  Oceans  panel,  (HOTO),  there  are 
several  different  categories  of  measurement.  First  arethe 
standard  pollution  monitoring  areas,  chemical,  biophysical 
and  physical.  Some  of  them  are  pollutants  per  se,  others  of 
them  are  reflections  of  the  environmental  response,  like 
oxygen  levels  and  phytoplankton  pigments.  One  of  the 
things  we  looked  at  in  terms  of  the  cost  effectiveness  was 
how  hardthey  areto  measureand  alsotheir  impact  or  their 
relevancetoenvironmental  change.  It  isagain  a  qualitative 
assessment  but  they  really  break  down  into  three 
categories. 
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T h e f i r St  category,  t h ese arethethings you  wa n t  to st a rt 
monitoring  right  now.  They  are  cheap  and  easy  and  they 
have  a  high  degree  of  relevance  to  change  in  the 
environment.  The  second  category,  we  felt  that  at  least  in 
present  situation,  consists  of  factors  that  are  on  a  global 
scaleand  have  relatively  littleimpact  on  the  environment. 
Even  if  they  were  easy  to  measure,  they  are  just  not  that 
important.  Category  three  measurements,  those  are  the 
things  where  you  direct  your  research  efforts  to  try  to 
improve.  What  you  want  to  do  is  develop  new  monitoring 
techniques  and  methodologies  to  shift  these  things  down 
hereon  a  difficulty  of  measurement  sothey  can  comeupand 
cheaply,  quickly  and  reliably  measure  these  factors  in  the 
environment. 

The  second  thing  that  is  important  to  measure  is  the 
biological  response.  It  is  really  irrelevant  to  know  how  much 
material  is  in  the  environment  unless  you  know  what  it  is 
actually  doing tothe system  such  as  its  impact  on  human  or 
ecological  health.  The  HOTO  system  is  going  to  be  built  on 
measuring  biological  effects  at  a  range  of  levels  that  range 
from  very  subtle  cellular  changes,  changes  in  membrane 
structure,  i  nducti  on  of  stress  protei  ns  and  that  sort  of  thi  ng, 
through  levels  of  biological  organization  up  to  populations 
and  communities.  In  terms  of  the  general  public  and 
managers,  it  is  this  high  level  question,  how  is  the 
ecosystem  changing,  that  is  of  interest. 

Ecologically  what  is  significant  are  things  like  loss  of 
habitat,  changes  in  diversity  and  so  forth,  but  those  occur 
r  el  at  i  vel  y  I  ate  i  n  t  h  e  ga  me.  I  n  ter  ms  of  wh  at  i  s  mea  n  i  n  gf  u  I  to 
management,  it  is  these  high  level  things  that  are 
important  but  they  do  not  give  you  an  early  warning 
capability.  The  ideal  monitoring  program  would  include  a 
mix  of  early  warning  indicators  and  ultimate  high  level 
response.  The  idea  is  to  both  providetheearly  warning  but 
also  to  learn  more  about  the  linkages  among  higher  level 
biological  responses  and  subtle  behavioral  and 
physiological  changes. 
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There  is  a  program  that  has  just  had  a  field  trial,  Rapid 
Assessment  of  Marine  Pollution,  which  is  related  to  HOTO 
and  it  is  trying  to  develop  quick  and  easy  field 
measurements  for  a  number  of  these  biological  responses. 
Theidea  is  to  try  to  develop  lowcosttest  kits  that  can  make 
both  the  contaminant  assays  and  the  low  level  biological 
response  assays  a  routine,  cheap,  quick  procedure  thing 
that  can  therefore  be  used  in  a  large  scale  monitoring 
programto  i  nstead  of  havi  ng  to  go  out  and  take  sampi  es  and 
send  them  to  one  of  thefew  I  aboratori  es  i  n  the  worl  d  that  are 
inter-calibrated.  The  final  conclusion  of  the  Health  Of  The 
Oceans  panel  was  a  series  of  recommendations  of  what 
government  should  do  in  terms  of  fostering  development  of 
global  ocean  observing.  They  areall  fairly  straight  forward, 
such  as  making  existing  data  available.  There  is  a  lot  of 
data  that  exists  that  is  not  readily  avail  able  to  monitoring 
systems.  Data  products  that  do  exist  should  be  distributed, 
though  much  of  this  data  resides  with  the  military  and  even 
basic  hydrological  information  is  classified.  There  are  still 
programs  that  could  be  done  relatively  easily  to  greatly 
improve  the  existing  base  of  information  about  the  state  of 
the  oceans  from  an  environmental  standpoint. 

Questions  and  Answers 

Shrimp  farming  in  Southeast  Asia  has  had 
deleterious  affects  on  mangroves.  Is  it  spreading  or 
not,  how  have  the  governments  dealt  with  that,  and 
do  you  have  any  other  comments  on  that. 

Actually,  it  is  almost  stopped.  Partly  from  government 
pressure,  partly,  I  think,  from  consumer  pressure.  The 
problem  with  shrimp  farming  and  mangroves  is  that  when 
you  rip  out  mangroves  and  put  in  a  pond,  you  have  got 
sulfate  soils.  Within  two  or  three  years  you  start  getting  a 
lot  of  sulfuric  acid  production,  and  so  they  have  to  put  in 
large  quantities  of  lime  to  avoid  disease  and  it  eventually 
becomes  unprofitable  and  they  move  on.  In  places  like 
Thai  I  and,  the  destruction  of  mangroves  for  shri  mp  farmi  ng 
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has  pretty  much  stopped,  primarily  because  all  of  the 
mangroves  aregone.  There  has  been  a  lot  of  pressureon  the 
industry,  and  worldwide  the  destruction  of  mangroves  for 
shrimp  farming  has  really  been  brought  under  control. 

Is  there  a  potential  for  reintroduction  of  mangroves, 
possible  role  of  militaries  or  other  governmental 
organizations? 

Certainly  mangroves  are  pretty  easy  to  plant.  They  are 
oneof  the  habitats  that  can  be  rehabi  I  itated  quite  read!  ly  as 
long  as  you  remove  the  stresses  that  have  damaged  them. 
So,  I  would  say  there  is  probably  a  high  potential  there. 
There  is  also  a  lot  of  analyses  showing  that  economically  it 
makesa  lot  moresensein  most  cases  to  I  eavethe  mangroves 
standing  and  use  them  for  charcoal  for  fisheries,  etc.  For 
stopping  saline  intrusion,  so  there  is  a  good  economic 
argument  for  rehabilitating  mangroves. 

One  of  the  things  that  we  have  been  looking  at 
extensively  is  linking  planned  infrastructure 
development  in  countries,  with  large  scale  regional 
monitoring  for  sewage  infrastructure  development. 
What  I  am  wondering  is  in  your  review  of  things,  have 
you  ever  seen  a  coupling  between  plans  for 
infrastructure  developments,  either  in  munici¬ 
palities  or  ports  around  the  world  with  regional  or 
local  environmental  measurements. 

It  certainly  occurs  at  local  scales.  Boston  Harbor  is  a 
good  example.  The  development  of  their  monitoring 
program  was  quite  tightly  linked  to  their  planning  for 
offshore  outfalls.  At  regional  scales,  no,  I  do  not  think  it 
exists,  that  I  know  of. 

Actually,  it  does.  In  the  Northwestern  U.S.,  agreements 
between  theU  .5.  and  Canada,  wherethey  havestarted  such 
planning.  TheUniversity  of  Washington  actually  is  doing  a 
lot  of  modeling  in  that  regard. 
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You  will  also  find  to  a  greater  or  lesser  degree  a  very 
integrated  model  of  that  in  the  Great  Lakes  between 
not  only  the  Great  Lakes  states,  but  the  U.S.  and 
Canada.  Sewage  was  the  primary  identified  source  of 
some  problems  for  the  Great  Lakes  i  n  the  1960's.  The 
Great  Lakes  were  suffering  eutrophication  and  in  30 
years  they  have  come  back.  And  they  have  come  back 
because  there  is  been  that  type  of  sewage  treatment 
integrated  regional  agreement.  And  it  is  an 
international  agreement,  as  well  as  interstate. 
G I  obal  I y,  i  n  terms  of  the  devel opi  ng  cou  ntr  i  es  I  th  i  n k 
is  what  you  were  more  interested  in,  right? 

Yes,  I  have  not  seen  it  in  developing  countries. 

We  have  looked  into  border  disputes  involving  sewage 
plumes  released  in  the  coastal  ocean  water.  Mexico  and  the 
U.S.  is  one  example,  and  then  the  Red  Sea  between  Saudi 
Arabia,  Sudan  and  Egypt  is  another  local  area  where  you 
know  they  are  having  tremendous  infrastructure 
development  concepts.  One  of  the  best  things  to  help  them 
resolve  those  disputes,  is  the  use  of  certain  naval  assets,  in 
particular  the  use  of  sonar  technologies  for  tracking  and 
distinguishing  where  this  plume  is  going,  which  I  think  is 
appropriate  for  this  meeting. 

I  am  just  curious,  in  any  of  the  global  assessments 
that  have  been  done,  have  the  militaries  ever  been 
implicated  as  one  of  the  major  contributors  to  any  of 
the  major  problems  that  you  have  talked  about? 

Yes,  we  have  actually  had  some  debates.  We  have  had  a 
few  people  on  the  groups  who  wanted  to  include  the  role  of 
the  military.  Not  in  protecting  the  environment,  but  in 
degrading  it.  We  have  had  actually  some  quite  heated 
arguments  about  it.  The  consensus  ulti  mately  was  that  the 
role  is  really,  compared  to  other  things,  is  trivial.  You  can 
talk  about,  well  we  had  one  member  who  had  a  thing  about 
unexploded  ordnance  being  dumped  in  the  Mediterranean 
and  the  one  that  really  stands  out,  probably  more  than 
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anything,  is  TBT.  A  iot  of  the  harbors  are  obviousiy 
contaminated  with  TBT,  and  that  is  a  probiem.  But  it  is  not 
restricted  to  the  miiitary.  Large  ships,  miiitary  or  not,  stiii 
useTBT.  A  miiitary  base  has  the  same  probiems  as  a  city  in 
terms  of  waste  disposai  and  other  things,  but  from  the 
things  that  are  specific  to  the  miiitary,  none  that  we  as  a 
group  feit  were  of  the  scaie  of  importance  as  these  other 
threats.  A  nuci ear  accident  wiii  obviousiy  bea  majorthreat. 

Do  the  military  vessels,  i.e.,  the  navy  vessels,  do  they 
have  any  substantial  ballast  water  or  transport! ve 
water  from  one  area  to  the  other  in  terms  of  their 
systems.  Do  the  systems  generate  ballast  water 
discharges  from  military  vessels? 

i  think  i  can  speak  tothat  a  iittie  bit.  For  the  most  part,  it 
is  just  a  fraction  of  baiiast  water  that  commerdai  ships  wiii 
generate,  buta  number  of  navies,  theU.S.  Navy  started  weii 
over  five  years  ago,  asa  poiicy,  toask  navy  ships  outside  25 
iocai  mi  ies  from  sea  to  turn  over  the  water.  To  actuaiiyfiush 
the  tanks  with  fresh  ciean  water  weii  before  any 
nationai/internationai  regi  mes  were  put  in  piace.  Given  the 
sensitivity,  i  do  not  seethe  miiitary  vesseis  being  a  major 
contributor,  aithough  there  is  a  unique  sensitivity  tothat 
aspect. 

H  ow  good  are  the  anti  -fal  I  owi  ng  programs?  Are  there 
much  growth  on  the  bottom  of  the  vessels? 

The  U.S.  Navy  does  not  useTBT,  and  has  never  used 
TBT.  And  many  other  navies  aiso  do  not.  There  is  an 
enormous  R&D  program,  severai  programs,  in  pi  ace  to  find 
substitutes,  en  vi  ronmentai  i  y  fri  endi  y  bi  oci  des.  F  or  the  most 
pa  rt ,  some  oftheteststhatwehaverun,i  ook  ingspecificaiiy 
at  tests,  for  exampi e,  from  P uerto  R i co  up  to  N orfoi  k  to  i ook 
at  both  what  is  in  thetank  and  outsidetheshi  ps.  Navy  shi  ps 
have  ty  pi  cai  iy  proven  to  be  the  best  of  ai  i  the  shi  ps,  whether 
it  i s  the  kind  of  pai  nt  that  we  use  or  the  process  that  we  use, 
or  the  iong  times  at  sea  or  the  heat,  we  are  not  sure  exactiy 
why.  B  ut  the  efficacy  of  the  kiii  of  these  species  isexceiient. 
They  have  not  quite  figured  out  why  we  are  as  good  as  we 
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are.  I  do  not  see  that  being  a  major  contributor  in  terms  of 
warships. 

Let  me  say  this  correct  in  relation  to  U.S.  Navy,  but 
navies,  other  navies,  in  certain  regions  where  this  is 
absolutely  not  valid  and  it  may  be  one  area  where  we  can  do 
something.  Like  oil  pollution  generated  by  ships  in  the 
Black  Sea  is  enormous.  It  is  also  true  in  some  parts  of  the 
Mediterranean.  I  think  that  the  ballast  water  problemsalso 
exist,  but  becausethe  navies  are  untouchables,  you  can  not 
make  them  comply  with  any  conventions.  I  think  that  one 
area  where  we  can  try  to  do  on  a  regional  basis  to  start  with, 
where  we  can  try  to  get  navies  to  act  and  to  follow  the 
example  of  the  U.S.  Navy  anyway.  That  is  one  area  I  think 
we  could  concentrate  on  in  future  discussions. 

In  looking  at  the  four  principal  contributors  to 
degradation  of  the  marine  environment,  the  four 
look  like  they  are  fairly  tightly  coupled,  at  least  in 
spatial  terms,  to  population  densities.  Is  that  fairly 
true,  and  what  factors  would  influence  the  transport 
of  say  pollutants  or  ecotic  species  that  would  tend  to 
fan  that  out  beyond  traditional  population  centers? 

They  are  not  actually  specifically  linked.  Sewage, 
clearly,  is  linked  to  population.  Nutrients  and  sediments, 
are  much  more  related  to  land  use,  agriculture  and  forestry 
are  the  big  sources  of  those,  leaving  out  the  atmospheric 
deposi  t  i  on  of  n  i  t  r ogen  .The  two  bi  g  f actor s  a  r e  u  r  ba  n  i  zat  i  on 
of  the  coasts,  which  is  happening  very  rapidly,  that  is 
increasing  sewage.  It  is  also  increasing  some  forms  of 
atmospheric  deposition.  Urban  runoff  has  a  lot  of  nutrients 
in  particular.  But  the  second  thing  is  the  intensification  of 
agriculture  and  the  increasing  use  of  nutrients  and 
fertilizers.  It  is  not  just  the  population  centers  that  are 
producing  these  things. 

But  it  is  all  human  activity? 

Absolutely,  yes. 
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Returning  to  the  military  for  a  moment,  I  was  told 
that  the  U.S.  Navy  developed  a  new  sonar  system 
where  the  envi  ronmental  i  mpact  statement  i  ndicates 
some  potential  problems  for  turtles  and  other 
aquatic  species.  I  wondered  if  you  were  familiar  with 
that  at  all  and  if  so  could  you  comment? 

This  came  up  during  the  bienniai  report,  which  is 
supposed  to  be  every  two  years,  twenty  five  page 
assessment  of  the  state  of  the  marine  environment,  in  the 
Emerging  issues  chapter  we  taiked  about  the  effects  of 
sound.  Not  just  turties,  there  is  been  a  iot  of  taik  about  the 
effects  on  whaies,thestrandingin  Greeceor  something  that 
coincided  in  time  with  some  testing  of  some  miiitary  sound 
equipment,  i  think  there  is  been  more  concern  about  that 
because  there  is  been  a  coupie  of  experiments  proposed 
recentiy  using  sound  over  very  iarge  distances  to  iook  at 
warming  of  the  ocean  and  so  forth  by  mapping  thechange  in 
the  ti me  it  takes  the  sound  to  go  across.  They  were  tai  ki  ng 
about  iow  frequency  sounds  going  across  the  Pacific.  There 
is  been  concern  about  the  effects  on  whaies  in  parti cuiar, 
and  probabiy  a  few  other  things.  Our  perspective  is  it  is  an 
interesting  thing  and  it  might  have  probiems,  but  in  terms 
of  the  giobai  ecosystem  it  is  probabiy  just  not  of  the  same 
order  of  magnitude. 

Do  you  know  what  is  the  policy  of  the  various 
militaries  around  the  world  with  regards  to 
treatment  or  disposal  of  sewage  from  bases.  Also,  the 
dredgi  ng  i  nvolved  with  the  bases.  I  s  there  any  sort  of 
uniform  policy,  or  does  it  vary  from  country  to 
country? 

i  do  not  know  for  sure,  we  have  not  actuaiiy  been  abieto 
get  much  information  onthingsiikethat  butasfar  asi  know 
it  varies  radicaiiy  from  country  to  country.  Some  countries 
where  we  have  tried  to  get  information  about  miiitary 
things  we  just  get  nothing.  Some  countries  you  can  not  even 
get  maps. 


Looking  at  your  major  problems,  you  have  made 
some  comments  on  this,  it  would  seem  like 
internationally  we  expend  a  lot  more  effort  in  areas 
like  radionucleotides  and  do  not  spend,  with  maybe 
the  ^ception  of  alien  species,  nearly  as  much  effort 
in  those  areas  if  those  are  in  fact  the  areas  of  major 
concern  for  the  oceans'  ecosystems? 

Wedid  not  comeup  with  these  specifically  with  regard  to 
the  mi  I  itary.  We  feel  that  there  has  been  too  much  attention 
given  tothings  like  radionucleotides  and  heavy  metals  and 
so  forth  and  not  enough  to  these  major  land  use  issues.  In 
termsofthemilitary  per  sped  i  ve  t  h  ou  gh ,  i  t  depen  ds  on  wh  at 
your  interests  are.  Certainly  a  local  harbor  contaminated 
with  anti-fouling  agents  generates  a  lot  morelocal  attention 
and  pressure  than  large  scale  problems  that  are  affeding 
thewholeoceans.Totheextentthat  you  a  re  sort  of  driven  by 
public  relations  with  the  community  where  your  base  is, 
then  the  local  focus  is  obviously  important.  All  these  other 
problems  that  I  said  we  write  as  medium  and  low,  thereare 
places  where  they  are  the  number  one  problem.  There  are 
places  where  releases  of  radionucleotides  are  a  serious 
issue,  or  where  heavy  metal  contamination  is  serious.  We 
are  trying  to  take  the  perspedive  of  the  global  ecosystems 
and  say  where  the  big  problems  lie.  The  military  does  not 
always  necessarily  have  that  perspedive. 

Are  you  saying  that  the  other  problems, 
radionucleotides,  heavy  metals,  will  never  become  a 
problem? 

No. 

So  are  your  major  problems  here,  your  major 
problems  in  the  near  term? 

Wethink  these  are  the  major  problems  right  now. 


MAINTAINING  ENVIRONMENTAL  SECURITY 
AND  MILITARY  READINESS:  THE  SUCCESS 
OF  TANDEM  THRUST 


CDR  Michael  J  .  Boock,  U.S.N 
U.S.  Department  of  Defense  Representative 
for  Ocean  Policy  Affairs 
International  and  Operational  Law  Division 

Introduction 

I  am  going  to  start  off  with  a  ten  minute  segment  of  a 
videothatwedid  in  connection  with TandemThrust '97.  We 
are  only  going  to  show  you  thefirst  10  minutes  of  the  video. 
It  will  give  you  an  idea  of  the  area  in  which  the  operation 
and  the  exercise  took  place.  Also,  it  will  give  you  an  idea  of 
something  we  did  in  connection  with  the  exercise  that  we 
felt  was  very  effective.  And  then  given  the  time  constraints 
of  the  day,  I  will  take  about  15  minutes  to  talk  about  the 
exercise  and  that  will  give  you  a  couple  of  minutes  for  any 
questions,  if  you  have  any  questions  about  the  exercise 
afterwards,  [video]  The  tape  you  just  saw  was  important 
because  it  shows  the  pristine  beauty  of  Showater  Bay.  We 
descended  upon  this  area  with  21,000  U.S.  personnel,  5,700 
Australian  personnel,  23  U.S.  ships,  including  an 
amphibious  group  and  a  carrier  battlegroup,  20Australian 
ships,  200  U.S.  aircraft  and  29  Austral!  an  aircraft.  This  was 
not  a  small  exercise  that  we  brought  to  Showater  Bay. 

I  nthefew  minutes  that  I  havetoday,  I  am  going  total  k  to 
you  about  how  we  went  about  ensuring  that  not  only  were 
we  ableto  participate  in  this  exercise,  we  will  be  able  to  go 
back  to  Austral!  a  and  partici  pate  in  other  exercises  because 
of  our  performance  there.  F  i  rst  thi  ng  that  was  I  mportant  i  n 
this,  obvious  but  it  is  often  lost  in  the  exercise  planning,  is 
we  had  involvement  of  the  environmental  representatives 
of  the  various  concerned  parties,  both  in  Australia  and  in 
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theUnited  States,  both  in  themilitary  andthecivilian  side 
of  the  house,  in  the  planning  cycle. 

Including  being  involved  in  the  initial  planning 
conference  that  took  place  in  February  of  1996;  realize  the 
exercise  is  going  to  take  placejust  a  little  over  a  year  after 
that.  And  the  follow-up  conferences,  the  environmental 
planners  were  there  at  each  and  every  stage.  And  the 
resulting  exercise  plan  came  out  in  November  of  1996  and 
there  was  an  annex  T  to  it  which  has  to  do  with  just  the 
environmental  concerns  of  the  exercise.  And  we  are  not 
talking  about  exercising  environmental  concerns,  we  are 
talking  about  those  mitigative  matters  that  were  inserted 
into  the  exercise  plan  to  ensure  that  the  exercise  could  be 
continues  without  damaging  the  environment  of  Showater 
Bay  and  the  Great  Barrier  Reef. 

Now,  when  that  annex  was  drafted,  and  when  the 
exercise  plan  was  put  together,  there  really  were  a  number 
of  plans  that  we  had  to  take  into  account  in  this  process. 
This  is  a  situation  where  you  had  two  very  sophisticated 
pi  ayers.  Austral  i  a  has  a  very  soph i  sti  cat ed  system  set  up  for 
the  preservation  of  the  environment  and  a  sophisticated 
system  set  upfor  the  military's  use  of  Showater.  So  we  had 
all  sorts  of  rules  that  were  already  in  place  and  these  were 
not  going  to  be  put  aside.  The  other  thing  that  was 
important  is,  we  have  a  level  of  sophistication  within  the 
U.S.  military  when  it  comes  to  dealing  with  the 
envi  ron mental  restrict!  ons  wefi  nd  when  we  operate  with!  n 
theUnited  States.  And  sothey  drove  us  basically,  I  think,  to 
the  treatment  that  we  found  when  we  wanted  to  do  this 
exercise. 

But  all  these  plans,  the  Queensland  Disaster  Response 
Plan,  Showater  Bay  Training  Area  Standing  Orders,  the 
Reef  Plan,  the  Queensland  Coastal  Contingency  Pan  and 
the  Australian  National  Plan  were  all  adapted  into  the 
ExercisePlan  at  AnnexT.TheShowater  BayTrainingArea 
Standing  Orders  were  adapted  in  total  by  reference. 
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Now  for  Tandem  Thrust  '97  a  coupleof  key  things  had  to 
take  place  before  we  could  do  the  exercise.  First,  we  had  to 
have  an  Australian  Environment  Assessment.  It 
commenced  in  February  of  1996  and  was  completed  in 
November  of  1996.  The  Australian  Environmental 
Assessment  was  facilitated  by  the  fact  the  operating  area 
already  had  a  very  developed  set  of  rules,  bas^  on  previous 
operations.  The  result  was  some  substantive  experience 
that  was  useful  in  completing  that  Australian 
Environmental  Assessment.  We  were  not  going  to  be  able  to 
hold  the  exercise  without  that.  For  folks  that  arefamiliar 
with  the  U.S.  system,  you  are  probably  very  familiar  with 
the  idea  of  doing  this  type  of  an  assessment.  Likel  said,  we 
had  an  environmental  annex  to  the  Exercise  Plan.  It  was 
based  on  all  the  mitigative  requirements  that  were 
identified  in  the  Australian  Environmental  Assessment 
and  we  i  ncorporated  the  Standing  Orders  for  theShowater 
Bay  Training  Area. 

After  the  completion  of  the  environmental  assessment 
and  because  of  the  past  history  in  this  area  for  conducting 
military  training,  we  received  an  Australian 
Environmental  Certificate  Of  Compliance.  This  was  of  a 
way  to  obtain  authorization  to  commence  the  exercise  and 
avoid  any  other  delays.  Once  the  clearance  was  given  in 
F  ebruary  of  1997,  the  exerd  se  fol  I  owed  ri  ght  on  its  heel  s,  so 
it  was  in  a  very  tight  timeframe.  Oneof  the  lessons  learned 
is,  even  though  this  was  considered  very  successful,  we 
needed  to  begin  this  process  even  earlier  because  it  was 
getting  too  tight.  The  players  that  were  involved  here,  the 
parties  that  were  concerned,  the  people  we  had  to  bring  on 
board,  and  this  does  not  reallydoit  all  justice  because  to  use 
the  term  of  art,  there  are  a  lotsof  stakeholders  in  Australia 
that  we  had  to  get  on  board  with  this  exercise. 

First  for  us,  for  the  military  persons,  for  the  uniform 
persons,  we  had  to  get  the  exercise  planners  on  board  with 
the  fact  that  this  was  important.  They  are  concerned  with 
all  sorts  of  things,  not  just  these  environmental 
requirements  or  necessary  actions  to  betaken,  to  let  their 


XCVII 


exercise  take  place.  They  areconcerned  with  what  all  those 
troops,  ships  and  aircraft  are  going  to  be  doing  during  that 
period  of  time.  One  key  was  the  creation  of  an 
environmental  monitoring  group  who  was  responsible  for 
monitoring  the  envi  ron mental  i  mpacts  duri  ng  the  exercise, 
and  to  ensure  that  the  mitigation  measures  that  were 
identified  in  the  Australian  Environmental  Assessment 
were  undertaken  promptly.  WehadtheGreat  Barrier  Reef 
Marine  Park  Authority,  theShowater  Bay  Environmental 
Management  Advisory  Committee,  the  Queensland 
Department  of  Environment,  and  a  laundry  list  of  other 
folks  who  are  involved  in  the  planning  system  for  Tandem 
Thrust  '97. 

The  Environmental  Monitoring  Group  was  very  useful 
because  they  were  pri  mari  ly  tech ni cal  fol  ks  who  were  wel  I 
versed  u pon  the  requi  rements  of  both  the  pi  ans  that  were  i  n 
Australia,  the  Australian  Environmental  Assessment  and 
the  mitigative  measures  that  were  identified  in  the 
Assessment  and  incorporated  intoAnnexT.  Formed  by  the 
Director  of  Environmental  Heritage  of  the  Australian 
Department  of  Defense,  it  was  staffed  from  28J  anuary  1997 
to  29  April  1997.  It  monitored  the  impacts  associated  with 
the  exercise.  They  did  an  number  of  other  things  that  were 
really  important,  including  providing  envi  ron  mental  advice 
to  the  exercise  command,  and  conducting  environmental 
inspections  before  the  exercise  took  place  to  try  to  again 
determine  what  was  going  to  be  necessary  toensurethat  the 
exercise  took  place  properly  and  without  any  unnecessary 
damage  to  the  environment.  They  conducted  inspections 
duri  ngtheexerciseand  they  conducted  inspections  after  the 
exercise.  They  liaised  with  the  participating  units  and  they 
responded  to  reports  of  environmental  incidents.  I  am  very 
happy  to  say,  there  were  no  reports  of  any  significant 
environmental  incidents  during  the  exercise.  They 
undertook  active  inspections  of  the  exercise  area  to  detect 
any  unnoticed  or  unreported  situations,  i.e.,  they  were 
supposed  to  be  out  thereto  provide  some  oversight  of  thi  ngs 
which  the  troops  in  the  field  might  not  take  notice.  They 


were  also  supposed  to  deal  with  the  civilian  authorities  in 
those  circumstances. 

We  identified  key  areas  where  we  focused  most  of  our 
attention,  because  these  were  the  areas  we  thought  were 
goi  ng  to  be  the  most  exposed.  These  were  the  target  areas, 
the  ordinance  areas  in  those  circumstances,  the  beach 
landing  areas,  obviously  recognizing  that  there  were  going 
to  be  a  more  exposed  area  of  the  environment,  and  the  Great 
Barrier  Reef  Marine  Park. 

The  conclusion  was  there  were  no  impacts  that  were 
considered  to  be  significant  as  defined  by  the  Australian 
Environmental  Assessment  and  that  is  also  the  position  of 
the  Australian  Government,  the  environmental  folks  who 
wereinvolved  with  the  government,  the  Australian  Defense 
Forces  and  ourselves  in  the  circumstances.  We  were  very 


Typical  Ship  Discharges 


Figure  1.  Typical  Military  Ship  Discharges 

fortunate.  We  had  things  that  came  up,  small  oil  spills 
ashore;  no  oil  spills  at  sea,  I  might  add  and  we  took 
measures  to  mitigate  any  damage  to  the  environment. 

Now,  we  had  a  couple  lessons  learned  that  we  got  out  of 
this.  Not  all  things  are  perfect  in  the  circumstance.  Onel 
already  talked  about.  Therewasa  real  need  or  requirement 
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to  start  earlier  in  the  planning  cycle.  Even  before  the 
planning  meetings  took  place  because  of  the  sophisticated 
rules  that  were  developed  both  in  Australia  and  in  the 
United  States  for  conducting  this  exercise.  Something  else, 
and  this  is  something  that  goes  back  to  sort  of  the  macro 
world  we  heard  first  today,  we  did  not  have  an  adequate 
database.  As  a  result,  there  were  probably  things  that  we 
did  consistent  with  the  Australian  Environment 
Assessment  that  were  not  necessary.  But  lacking  the 
database  to  make  a  better  j  udgment,  we  had  to  ere  i  n  favor 
of  making  sure  that  we  took  protective  or  mitigation 
measures  in  those  circumstances.  Those  are  the  primary 
two  lessons  learned  out  of  this  exercise. 

I  know  that  is  really  fast  in  that  circumstance,  but  I 
think  it  shows  you  that  there  is  an  ability  outside  of  our 
domestic  area  to  conduct  major  exercises  how  you  can  go 
about  preserving  this  ability  to  conduct  major  exercises 
giving  the  environmental  consequences  you  find  out  there 


IMO  &  MARPOL  73/78 


Inttn’natinnal  M,kiitiiito  (>rgani7.)tinn  (IMO):  a 
Forum  lor  I nlei national  .Agreements  .Allecting 
NFiritime  ludusti'v  (Individual  Nations  1  hen 
Kdtit  y  as  Natiunal  I  aw) 

Pidliition  CimtttA^iitenmtioiinl  CoiiTviition 


\'  —  Siliti  A  Plasrits  Wjslr 

M.ARPOl.  Achially  Fxr hides  Puhlk  \’essels. 
But  Many  Nations  Ex|iect  Their  Naval  ^'esseIs 
to  Comply 


Figure  2.  International  Convention  for  the  Prevention 
of  Pollution  from  Ships  (MARPOL) 
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in  the  current  world.  It  issomething  wearegoingtohaveto 
do,  if  we  want  to  exercise  with  our  partners  like  Australia. 
Thequestion  of  course,  and  it  isopen  for  discussion,  is  what 
did  we  learn  from  this  for  the  unsophisticated  exercise 
partner,  where  wedo  not  find  thesophisti  cation  ontheother 
end  of  the  line. 


WARSHIPS  AND  THE  WORLD'S  OCEAN 
ENVIRONMENT 


Larry  Koss 
GeoC enters,  Inc. 


Introduction 

My  focus  today  will  be  on  warships.  I  will  not  talk  to 
broad  ocean  issuesor  any  requirements  for  additional  ocean 
science  or  research.  These  topics  have  been  covered  already 
by  recent  national  conferences,  such  as  the  National  Oceans 
Conference  held  last  summer  in  Monterey,  CA,  and 
published  in  the  proceedings,  "Oceans  of  Commerce/Oceans 
of  Life." 

We  have  heard  al  ready  today  that  some  85  to  90  percent 
of  ocean  pollution  come  from  land-based  sources,  not  from 
ships  at  sea.  Given  that  the  military  has  very  few  ships  in 
comparison  to  the  maritime  industry  worldwide,  one  can 
reason  that  the  mi  I  i  tary  i  mpact  on  the  oceans  i  s  negl  i  gi  bl  e  i  n 
a  substantive  sense.  Recognizing  the  visibility  of  navy 
warships,  however,  not  only  do  we  need  to  comply  with 
applicable  and  appropriate  environmental  laws  and 
regulations,  we  need  to  show  leadership  and  stewardship  in 
the  care  of  our  oceans. 

A  Negligible  Impact 

My  discussion  of  warships  will  first  describe 
ship-pollution-abatement  regulations  and  talk  to  the 
technology  strategies  to  meet  these  regulations.  Figure  1 
presents  a  typical  array  of  ship  discharges,  many  of  which 
are  very  ch  a  1 1  en  gi  n  g  to  con  t  r  ol ,  especi  allyforawarship.One 
of  our  major  successes,  however,  is  that  in  the  brief  period 
following  the  development  and  enactment  of  an 
international  treaty  and  its  enabling  legislation,  the  U.S. 
Navy  has  develop^  affordable  technology  to  satisfy  the 
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requirement.  This  ability  to  establish  the  technological 
breakthrough  is  due  to  our  solid  investment  in 
organizational  structure,  committed  people,  and  a  unique 
research,  development,  test,  and  evaluation  (RDT&E) 
laboratory  expressly  dedicated  to  environmental 
tech  nol  ogy.  M  ost  i  mportant,  we  bu  1 1 1  a  cu  I  tu  re  I  n  the  N  avy's 
environmental  community  to  understand  the  complexities 
of  warship  design  and  operation  and  to  find  specific 
technologies  that  can  achieve  environmental  compliance 
and  operate  aboard  ships  in  a  pragmatic  and  affordable 
way.  About  20  years  ago,  to  help  find  solutions,  we  began 
working  with  other  navies  around  the  world  to  leverage 
expertise,  determine  what  is  affordable,  and  frame  policy  so 
that  we  could  always  show  leadership.  The  result  is  a 
win-win-win  situation— for  the  military  mission,  the 
environment,  and  the  taxpayer. 

Legal  and  Political  Requirements 

During  the  last  15  years,  several  international 
regulations  have  been  adopted  that  significantly  affect 
navies.  The  I  nternational  Convention  for  the  Prevention  of 
Pollution  from  Ships  (MARPOL  73/78)  (see  Figure  2) 
contains  several  annexes,  of  which  some  are  in  effect  and 
some  have  yet  to  enter  into  force.  Annexes  in  effect  include 
Annex  I  which  essentially  eliminates  all  oily  waste 
discharges  at  sea,  and  Annex  V,  which  prohibits  the 
discharge  of  plastics  anywhere  and  the  discharge  of  solid 
wastes  (except  food  waste)  into  "Special  Areas"  of  the 
oceans.  Annexes  yet  to  come  into  force  include  Annex  IV, 
which  proposes  to  prohibit  the  discharge  of  untreated 
sewage  (blackwater)  within  specific  distances  from  Special 
Areas'  shores,  and  Annex  VI,  which  proposes  to  limit  air 
emissions  from  ships.  Proposed  regulations  include 
restricted  use  of  certain  underwater  hull  coatings  that 
protect  ships  from  foul i ng  mari ne growth  and  a  protocol  for 
managing  ballast  water  to  prevent  the  introduction  of 
non-indigenous  species  of  marine  life  into  ports  around  the 
world.  The  other  significant  international  treaty  of  concern 
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tomilitary  ships  is  the  Montreal  Protocol,  which  eliminates 
production  of  certain  ozone-depleting  substances,  including 
chlorofluorocarbons  (CFCs)  and  Halons. 

Sovereign  nations  have  the  right  to  determine  which 
international  regulations  they  will  ratify  regarding 
environmental  requirements.  Nations  then  determine  the 
applicability  of  specific  international  regulations  to  their 
military  shipsthrough  domestic  legislation.  Thedeci  si  on  by 
a  nation  toapplytherequirementsof  MARPOL  73/78and/or 
the  Montreal  Protocol  to  its  military  ships  demands  the 
development  of  new  technologies  and  management 
procedures  and  the  installation  of  equipment  into  densely 
packed  shi  ps.  Comply!  ng  with  these  regul  ati  ons  affects  ship 
operations,  endurance,  manning,  maintenance,  and  the 
quality  of  life  on  ships.  Additional  impacts  on  planning, 
programming,  and  budgeting  are  also  incurred  from  the 
costs  of  compliance  at  sea  and  the  costs  of  installation  and 
use  of  shore-reception  facilities. 

In  addition  to  international  regulations,  increasingly 
complex  and  stringent  national  environmental  regulations 
are  being  legislated  in  many  nations  around  the  world.  The 
national  regulations  are  concerned  with  controlling 
ship-waste  effluents  in  territorial  waters  and  affect  the 
off-loading  of  all  ships'  waste  in  port.  Military  ships  have 
sovereign  immunity,  but  when  authorities  adopt  these 
r  egu  I  at  i  on  s  as  con  d  i  t  i  on  s  of  port  entry,  they  cou  I  d  ch  a  1 1  en  ge 
the  ability  of  navies  to  enter  ports  they  previously  visited 
without  restrictions.  Any  mistake  has  the  potential  for 
financial,  legal,  and  political  repercussions  as  well  as 
damage  tothe  public  image  of  visiting  navy  ships. 

The  total  burden  of  international  and  national 
regulations  has  the  potential  to  severely  affect  the 
performance  of  shi  p's  mi  ssi  on.  Thepost-co/d  war  Alliance 
requires  sustained  naval  power  projection  and  visible 
deterrence,  anywhere  in  the  world  and  at  any  time.  New 
mission  areas  such  as  peacekeeping,  conflict  prevention, 
and  stabilization  require  navies  to  provide  trained  and 
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ready  forces  for  sustained  operations  other  than  war  in 
littoral  areas  of  the  world,  some  of  which  may  be 
environmentally  sensitive.  NATO's  Partnership  for  Peace 
(PFP)  Program  encourages  NATO  forces  toconduct  training 
and  exercises  in  certain  geographic  areas,  including  other 
nations'  territorial  waters,  heretofore  infrequently  used. 
Navies  cannot  permit  environmental  requirements  to 
jeopardize  mission  performance  by  constraining  ship 
operations  in  some  waters.  To  this  end,  naval  ships 
operating  in  the  21st  century  must  be  environmentally 
sound. 

Navy  Policy 

Navies  must  provide  properly  equipped,  trained,  and 
ready  forces  that  execute  their  military  mission  with 
minimal  impact  on  the  environment.  In  so  doing,  the  navies 
may  be  required  by  national  law,  regulation,  or  policy  to 
comply  with  applicable  national  and  international  lawsand 
regulations.  Perhaps  most  important  and  relevant  is 
MARPOL  73/78,  Article  3  of  which  states  the  foil  owing: 

The  present  Convention  shall  not  apply  to  any  warship,  naval 
auxiliary  or  other  ship  owned  and  operated  by  a  State  and 
used,  for  thetime  being,  only  on  government  non-commercial 
service.  However,  each  Party  shall  ensure  by  the  adoption  of 
appropriate  measures  not  impairing  the  operations  or 
operational  capabilities  of  such  ships  owned  or  operated  by  it, 
that  such  ships  act  in  a  manner  consistent,  so  far  as 
reasonable  and  practicable,  with  the  present  Convention. 

Although  naval  vessels  are  exempt  from  MARPOL 
through  Article  3,  it  is  the  policy  of  the  navies  to  take  into 
account  the  need  to  be  consistent  with  theConvention  so  far 
as  is  reasonable  and  practicable,  while  not  impairing  the 
operations  or  operational  capabilities  of  these  vessels. 
Accordingly,  it  is  the  policy  of  navies  to  pursue  the 
development  of  reasonable,  practicable,  and  affordable 
management  procedures  and  technologies.  The  navies' 
policy  is  also  to  exercise  sound  judgement,  fiscal 
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responsibility,  and  environmental  leadership  in  ship 
design,  equipment  development,  naval  operations,  logistic 
support,  and  ship  maintenance. 

Environmentally  Sound  Ships 

The  concept  of  an  "environmentally  sound  ship" 
historically  has  meant  a  ship  that  could  operate  in  any 
water  body  worldwide  while  causing  no  significant  adverse 
environmental  impacts  and  complying  with  all  applicable 
environmental  regulations.  All  shipboard  waste  streams 
would  be  sufficiently  treated  or  destroyed  on  board,  such 
that  processed  waste  could  be  discharged  or  released 
without  harm  to  the  environment,  or  returned  to  shore  for 
recycling  or  disposal.  The  concept  has  evolved  to  include 
more  elements  related  to  integrating  environmental 
protection  into  a  ship's  design,  management  procedures, 
interface  with  shore  facilities,  minimal  use  of  hazardous 
materials  on  board,  and  minimal  logistical  costs  for  waste 
management.  An  environmentally  sound  ship, 
therefore,  should  have  the  following  attributes: 

•  Environmental  compliance; 

•  No  significant  adverse  environ  mental  impacts; 

•  Minimal  use  of  hazardous  materials  on  board; 

•  Minimization  of  air  emissions; 

•  Wastes  treated  or  destroyed  on  board  to  the  extent 
practicable; 

•  No  inappropriate  dependence  on  shore  facilities  for 
waste  off-load;  and 

•  Minimal  logistical  costs  for  waste  management. 


Military  Requirements  for  E nvi ronmental ly  Sound  Ships 


From  a  strictly  military  standpoint,  naval  ships  should 
be  fully  mission-capable,  ableto  operate  in  all  international 
waters  and  visit  any  port  without  being  constrained  by 
environmental  regulations.  Currently,  ship  operations  may 
be  constrained  in  some  international  and  territorial  waters 
because  ships  lack  appropriate  shipboard  waste- 
management  systems  to  comply  with  waste-discharge 
limitations.  The  MARPOL-designated  Special  Areas  are 
particularly  problematic  for  naval  operations  because 
virtually  no  sol  id-waste  discharges  are  permitted  there. 

Under  current  regulations  and  with  existing  shipboard 
waste-management  capabilities,  ships  cannot  remain  close 
to  shore  for  extended  periods  without  moving  specified 
distances  offshore  to  discharge  oily  and  solid  wastes. 
Similarly,  ships  cannot  operate  very  long  in  Special  Areas, 
where  all  oily  and  solid-waste  discharges,  except  food 
wastes,  are  prohibited.  Without  satisfactory  on-board 
waste-storage  capacity,  volume- reduct  ion  equipment,  or 
treatment  systems,  ships  may  be  forced  to  avoid  visits  to 
some  non-naval  ports,  where  ships  face  high  local 
waste-off-load  charges.  Ideally,  the  worldwide  operations  of 
envi  ronmental  I  y  sound  ships  would  have  mi  ni  mal  potent!  al 
for  restrictions  by  environmental  regulations. 

Another  military  reason  for  minimizing  waste 
discharges  from  ships  is  to  reduce  their  "waste  signatures." 
Floating  debris  discharged  by  ships  may  provide  helpful 
information  for  potential  adversaries.  Floating  debris  also 
causes  problems  for  naval  operations.  For  example,  during 
coalition  operations  in  the  Persian  Gulf  action,  floating 
plastic  bags  caused  problems  for  warships  and  commercial 
vessels  because  the  bags  resembled  floating  sea  mines. 

Ship  Design,  Integration,  and  Space  Allocation 

The  general  problem  faced  by  navies  is  identifying  and 
quantifying  the  waste  streams  and  finding  appropriate 
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solutions  for  control  ling  them.  Consideration  must  be  given 
to  eliminating,  treating,  destroying,  or  processing  each 
waste  stream  on  board,  so  that  discharges  are 
environmentally  acceptable  or  the  processed  waste  can  be 
safely  stored  on  board  and  returned  toshorefor  reuseand/or 
recycling. 

However,  developing  shipboard  waste-management 
equipment  is  only  part  of  the  solution  for  achieving 
environmentally  sound  ships.  The  equipment  must  be 


Figures.  Strategy  for  Environmentally  Sound  Ships 
of  the  21st  Century  (E  SS-21) 


integrated  with  other  shipboard  systems  and  operations. 
Moreover,  to  achieve  optimal  configurations  and 
operations,  shipboard  pollution-control  systems  should  be 
developed  in  close  coordination  with  and  integrated  into  the 
early  stages  of  ship  design.  Ship  operations  and  waste 
management  can  only  be  optimized  if  the  sources, 
quantities,  and  treatment  of  wastes  are  considered  as 
integrated  systems  when  a  ship  is  designed.  Designing 
shipstominimize  waste  generation  and  on-board  distances 
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from  waste  sources  to  treatment  units  to  facilitate  waste 
collection  would  greatly  improve  waste  management. 

Navies  are  actively  investigating  the  location  and 
amount  of  space  needed  on  board  to  accommodate 
waste-management  equipment  and  systems  in  future  ship 
designs.  The  space  needs  depend  on  the  amount  of  waste 
generated  on  board,  crew  size,  and  the  planned  processing 
technology. 

Constraints  on  Warships 

Military  warships  are  unique  because  of  their  mission 
and  special  operating  constraints.  The  wastes  generated  on 
larger  warships  and  auxiliaries  are  very  similar  to  those 
generated  by  shore-side  industrial  facilities  and  commercial 
vessels,  but  waste-management  practices  on  warships  are 
not.  Ships  travel  worldwide  and  have  no  continuous  access 
to  land-based  facilities  for  waste  management.  A  ship 
conducting  operations,  frequently  far  from  home  port, 
cannot  have  its  solid  waste  collected  by  a  waste-disposal 
company,  cannot  pipe  its  liquid  wastes  to  a  municipal 
wastewater-treatment  facility,  and  cannot  have  its  medical 
and  hazardous  wastes  taken  away  by  specialized  haulers. 
Warships  also  differ  significantly  from  commercial  vessels 
in  the  following  ways: 

•  Warships  remain  at  sea  for  long  periods,  whereas 
commer  ci  a  I  sh  i  ps  u  su  a  1 1  y  t  r  a  vel  f  r  om  poi  nt  to  poi  nt  as 
quickly  as  possible; 

•  Warships  are  designed  as  platforms  for  weapons 
systems,  so  passengers  are  incidental  to  a  ship's 
mission; 

•  Warships  have  significantly  larger  crews  that  live  on 
board  even  when  the  warship  is  in  port; 
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•  Warships  experience  greater  houriy  fiuctuations  in 
waste  generation  because  of  regimented  crew 
scheduies; 

•  Warshi  ps  have  greater  space  and  weight  constrai  nts; 
and 

•  Navy  personnei  do  extensive  maintenance  on  board. 


An  Integrated  Appmueh  to  the  Future 
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Figure 4.  Key  Components  of  an  i  ntegrated  Approach 
to  the  Future 

Shore  fad  i  ities  and  the  private  sector  share  the  probiem 
of  treating  waste  streams,  but  the  specific  soiutions  are 
typicaiiy  quite  different  for  ships.  Waste-treatment 
technoiogies  and  equipment  that  work  effectiveiy  on  shore 
often  do  not  work  on  warships  because  of  the  space  and 
weight  iimitations,  spedai  miiitary  requirements,  and 
harsh,  roiiing  ship  environments. 

Any  equipment  or  system  put  on  navy  ships  must  not 
oniy  perform  its  intended  function  effectiveiy,  it  aiso  must 
meet  strict  requirements  for  reiiabiiity,  maintainabiiity, 
shock,  vibration  toierance,  size,  space,  weight,  manning, 
eiectromagnetic  compati  bi  i  ity,  acoustics,  noise. 
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survivability,  ship  services,  safety,  health,  and  other 
"envi  ron  mental "  factors. 

As  a  consequence  of  these  special  requirements,  navies 
have  determined  that  they  must  undertake  thorough  test 
and  evaluation  of  commercial  pollution-prevention  and 
pollution-control  technologies  before  embarking  on  an 
expensive  development  program.  Navies  have  found  that 
most  "off-the-shelf"  commercial  waste-management 
equipment  is  generally  not  suitable  for  installation  and 
operation  on  board  ships  without  significant  marinization. 
Wecan  takeadvantageof  sometreatment  processes  used  on 
shore,  but  it  must  develop  special  equipment  and  systemsto 
use  the  processes  on  NATO  warships. 

Methods  to  Achieve  Environmentally  Sound  Ships 

Navies  have  already  developed  equipment  and  systems 
for  managing  some  of  the  waste  streams  and  have  other 
pollution-control  technologies  in  various  stages  of 
development.  To  comply  with  more  stringent 
pollution -control  requirements  than  are  now  in  place  for 
some  waste  streams,  navies  have  made  significant  progress 
by  identifying  candidate  control  technologies,  but  they  need 
to  explore  them  further  and  develop  the  ones  most  suitable 
for  shipboard  use. 

Figure  3  illustrates  the  strategy  and  treatment 
concepts  for  ultimately  achieving  Environmentally  Sound 
Ships  of  the  21^*^  Century  (ESS-21). 

T  echnology  N  eeds 

Navies  have  made  substantial  progress  toward 
developing  suitable  shipboard  equipment  for  processing 
ship  waste  streams.  Many  of  the  technologies  will  have 
dual-use  applications  within  the  commercial  shipping 
industry.  Still,  navies  need  to  develop  more  technologies  to 
achieve  ESS-21.  For  oily  wastes,  advanced  oil-filtering 
equipment  (OFE),  advanced  treatment  systems  (such  as 


ultrafiltration,  microfiltration,  reverse  osmosis,  and  ion 
exchange),  and  oil -content  monitors  (OCMs)  need  to  be 
developed  or  improved.  For  non-oily  wastewaters,  navies 
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need  to  perfect  vacuum-collection  systems, 
waste-concentration  methods  (such  as  ultrafiltration, 
microfiltration,  reverse  osmosis,  and  evaporation), 
waste-treatment  methods  (such  as  bioreactors,  perhaps  in 
conjunction  with  membrane  filtration),  and  advanced 
thermal-treatment  systems  (such  as  advanced 
incineration).  For  sol  id  waste,  moreRDT&E  is  needed  for  an 
advanced  thermal -treatment  system  (such  as  advanced 
incineration)  to  destroy  solid  waste  on  board.  Additional 
RDT&E  is  needed  for  medical-waste  processors  (MWP). 
Advanced  thermal  destruction  for  shipboard  used/excess 
hazardous  materials  must  also  be  investigated. 

/  nternati onal  Cooper ati ve  E  fforts 

International  cooperative  efforts  to  achieve 
environmentally  sound  ships  are  under  way  among  navies. 
In  response  to  the  environmental  challenges  affecting 
NATO  navies,  the  NATO  Naval  Armaments  Croup's 
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Special  Working  Croup  (SWG/12)  on  Maritime 
Environmental  Protection  was  formed  as  a  forum  for 
promoting  increased  information  exchange  and  cooperation 
on  a  variety  of  complex  environmental  matters. 

SWG/12's  task  is  to  promote  the  development  of 
capabilities  among  NATO  navies  to  comply  with  national 
and  international  environmental  regulations  and  to  foster 
cooperative  efforts  for  achieving  environmentally  sound 
ships.  SWG/12  focuses  on  three  major  work  areas: 
information  exchange  and  preparation  of  documents; 
identification  of  cooperative  technology-development 
opportunities;  and  coordination  with  other  NATO 
organizations.  Figure  4  summarizes  the  three  oach  to  the 
Future  key  components— environmentally  sound  ship 
technology  design,  environmentally  sound  operations,  and 
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environmentally  sound  logistics— into  an  overarching 
visionary  strategy  for  domestic  and  international  mission 
successes  in  the  21^  Century. 
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Liaison  with  Other  Organizations 

SWG/12  provides  a  forum  for  NATO  navies  to  identify 
and  pursue  opportunities  to  save  time  and  money  by 
entering  into  cooperative  technology-development  projects. 
Liaison  with  other  organizations  within  NATO  (e.g.,  the 

Research  and  Technology  Organization  and  the 
Committee  for  the  Challenge  of  Modern  Society)  wi  1 1 

help  NATO  navies  avoid  duplicating  technology  efforts  and 
represent  naval  interests  on  environmental  issues  that  may 
affect  maritime  forces. 

Liaison  with  the  Maritime  Environmental 
Protection  Committee  (ME PC)  of  the  international 
Maritime  Organization  (I MO)  is  critical  to  SWG/12's 
ability  to  anticipate  future  regulations  and,  through 
national  delegations,  provide  sound  technical  advicetothe 
ME  PC  on  technically  viable  and  affordable  solutions  to  the 
proposed  regulations.  For  this  reason,  the  SWG/12  plan  of 
work  is  being  aligned  with  the  ME  PC  plan  of  work.  Perhaps 
the  best  exampleof  this  has  been  the  drafting  of  a  technical 
paper  on  oily  water  separation  (OWS)  testing  and 
certification  requirements  for  oily  water  containing 
emulsions.  This  paper  was  submitted  to  the  M  E  PC  through 
a  SWG/12  member  national  ME  PC  delegation  and  was 
accepted  by  the  ME  PC  for  discussion.  ME  PC  is  forming  a 
correspondence  group  that  will  develop  the  procedures  for 
membrane-based  OFE  testing  and  certification.  Through 
national  participation  in  the  ME  PC  correspondence  group, 
NATO  navy  experts  will  be  ableto  provide  technical  advice 
leading  to  commercially  available,  I  MO-certified  OFE  that 
meet  navy  requirements. 

Liaison  with  the  European  Union  (EU)  and  its 
development  of  environmental  protection  regulations  is 
also  particularly  important  to  the  European  NATO  navies. 
EU  Directives  can  be  drafted  and  issued  relatively  easily, 
yet  have  profound  impact  on  the  European  members  of  the 
Alliance.  TheEU  has  no  policy  to  exempt  the  military  from 
environmental  regulations,  and  each  proposed  regulation 


cxv 


needs  to  be  closely  monitored  for  potential  impact  on  navy 
equipment  and  operations.  SWG/12  provides  a  vital  forum 
for  di  scussi  ng  pendi  ng  requi  rements  and  thei  r  i  mpl  i  cati  ons. 
National  delegations  can  then  inform  their  chain  of 
command  to  determine  if  overriding  national-security 
requirements  necessitate  modifying  the  draft  legislation  to 
exempt  the  military  from  some  or  all  provisions. 

TheF  uture  of  Our  I  nternati onal  E  fforts 

The  future  efforts  of  SWG/12  are  being  driven  by  the 
evolution  of  MARPOL  73/78  Convention,  the  Montreal 
Protocol,  and,  for  individual  navies,  changes  in  national  law 
and  regulation.  Of  primary  concern  to  SWG/12  are  the 
pending  entry  into  force  of  MARPOL  Annex  IV  on  sewage 
and  Annex  VI  on  air  emissions  and  the  development  of  new 
annexes  or  other  international  instruments  regulating 
anti-fouling  paints  and  ballast  water.  Additional 
developments  with  respect  to  the  Montreal  Protocol  and  the 
associated  directives  issued  bytheEU  are  also  of  concern  to 
navies.  SWG/12  will  also  monitor  the  developments 
associated  with  the  not-yet-in-force  Kyoto  Protocol  on 
Global  Climate  Change  for  any  impacts  they  may  have  on 
military  ships. 

Military  Impact  on  the  Oceans 

I  will  now  refocus  my  presentation  to  the  issue  of 
military  impact  on  theoceans.  I  will  move  past  the  challenge 
of  ESS-21  and  Environmentally  Sound  Logistics  (ESL-21) 
toa  means(worth  pursuingfor  international  cooperation) to 
reduce  our  operational  impact  on  the  oceans.  Using 
Geographical  Information  System  (CIS)  technology 
and  remote  sensing  can  facilitate  environmental  planning 
and  create  oil-spill-response  strategies  for  military 
operational  commanders.  I  n  fact,  Gl  S,  together  with  remote 
sensing,  is  a  useful  tool  for  many  military  applications 
(Figure  5). 
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The GIS  Concept 


Figure  6  i  1 1 ustrates  the  concept  of  i  ntegrati  ng  satel  I  ite 
imagery,  remote  sensing,  data  acquisition,  and 
environ  mental -observation  platforms  intoa  databaseto  be 
managed  through  a  GIS  for  major  military  applications, 
ranging  from  environ  mental  planningand  oil-spill  response 
to  overall  environmental  management. 

Environmental  Planning 

Naval  Warfare  Publication  4-11  (NWP  4-11)  requires 
that  an  environmental  annex  (Annex  L)  be  developed  for  a 
U.S.-Navy-operationsorder  or  pi  an.  The  purpose  of  Annex  L 
is  to  ensure  that  naval  operations  succeed  while 
maintaining  the  highest  level  of  environmental  protection 
and  compliance.  The  Navy  is  therefore  creating  a  GIS  tool 
that  will  help  fleet  planners  create  an  Annex  L. 

Gl  S  technology  hel  ps  createcoastal  maps  enhanced  with 
environmental  information  and  remotesensing.  Using  such 
techniques  to  develop  practical  applications  will  help  fleet 
planners  collect,  maintain,  and  analyze  environmental 
data. 

For  the  initial  project,  existing  environmental  data  on  a 
selected  area  of  the  Black  Sea  coastal  zone  were  collected, 
sorted,  harmonized,  and  transposed  onto  a  rectified 
multispectral  satellite  image  of  the  area  in  a  GIS  format. 
Multi  spectral  analysis  performed  on  the  image  located 
environmentally  distinct  zones.  The  resulting 
multi-layered  GIS  map  provides  useful  representation  of 
coastal  environmental  sensitivities,  and  in  many  ways 
surpasses  conventional  GIS  systems.  The  satellite  image 
provides  an  accurate  and  real-time  map  of  the  area,  while 
the  multispectral  data  locate  common  ecosystems,  such  as 
wetlands.  This  allows  for  the  rapid  prioritization  of  coastal 
areas  and  the  ability  to  pinpoint  specific  environmentally 
sensitive  areas.  Fleet  planners  can  then  quickly  and 
economically  create  an  environmental  analysis  to  support 
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Annex  L  development.  This  system  will  provide  reliable, 
timely  information  for  protection  strategies,  identify 
environmental  and  public  risks,  and  offer  a  basis  by  which 
to  avoid  potential  environmental  impacts,  especially  in 
areas  where  environ  mental  reference  data  are  limited. 

Oil -Spill  Response  Strategies 

The  application  of  remote-satellite  imaging,  coupled 
with  GIS  technology,  has  been  used  to  create  coastal  maps 
enhanced  with  environmental  information. Theuse  of  such 
tech  n i  ques  for  oi  I -spi  1 1  response  requ i  res  th e devel  opment  of 
practical  applications  to  assist  responders  with  real-time 
decision  making.  In  a  joint  effort  with  regional  navies  for 
Black  Sea  oil -spi  1 1  contingency  planning,  theU.S.  Navy  has 
developed  methods  by  which  a  quick,  accurate,  and 
economical  application  of  existing  technology  can  be  used  to 
produce  data-rich  maps  for  a  large  area  of  interest.  This 
combines  various  existing  techniques  to  create  practical 
applicationsand  usable  documents  for  Sixth  Fleet  planners 
and  responders. 

GIS:  A  Win-Win  for  Environmental  and  I nternational 
Security 

A  powerful  tool,  GIS  can  expand  to  cover  the  Sixth 
Fleet's  area  of  responsibility  and  applies  to  fleet  planning 
for  joint  and  combined  exercises,  its  methodology  is  suitable 
for  other  applications,  and  it  is  a  fruitful  area  for 
international  cooperation. 

GIS  applications  include  the  foil  owing: 

•  Provideoperators  with  environmental  dataneededto 
writethe  Annex  L; 

•  Describe  the  quality  of  the  environment  potentially 
affected  by  an  operation;  and 


•  A 1 1  ow  operators  to: 


•  Rank  alternative  operating  areas  in  terms  of 
environmental  impact; 


Enjiagenient  Planning  Cycle 


Figure  1.  Engagement  Planning  Cycle 


•  Assess  environmental  risk; 

•  Identify  operational  limitations  resulting  from 
environmental  protection;  and 

•  Determine  what  areas  should  be  avoided. 

In  a  broader  sense,  CIS  will  support  fleet  planners  by 
improving  environmental  decision-making  capabilities  and 
helping  to  support  training,  planning,  and  response;  reflect 
current  conditions;  consolidate  data  resources;  explore 
alternatives;  and  leverage  avail  able  technology. 

I  n  summary,  each  major  component  of  the  CIS  concept 
lends  itself  to  international  cooperation,  which  will  save 
resources  and  encourage  progress  based  upon  experience 
and  lessons  learned.  With  CIS  and  remote  sensing,  we  are 
at  the  forefront  of  a  new  beginning  in  international 
cooperation.  It  is  a  sure  win-win  for  everyone  that  cares 
about  environmental  and  international  security. 
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MILITARY  CINC  ENGAGEMENT  ACTIVITIES: 
A  POTENTIAL  RESOURCE 


CAPT  Robert  Brandhuber,  U.S.N 
Chief,  Regional  Engagement  Division 
U.S.  Pacific  Command 


Introduction 

While  putting  together  a  regional  engagement  plan  for 
U.S.PACOM,  I  came  to  recognize  the  importance  of 
environmental  issues  as  a  means  to  impact  security 
relations  in  the  Asia-Pacific.  The  National  Military 
Strategy  alludes  to  shape,  prepare  and  respond  as 
foundationsof  our  strategy.  Under  the  shaping  pillar  of  the 
National  M  ilitary  Strategy  are  topics  entitled  engagement, 
deterrence  and  alliances.  I  work  on  engagement  strategy. 

I  n  a  broad  sense  we  use  engagement  planning  to  determine 
what  we  do  with  our  resources  in  the  Pacific  in  a  peacetime 
environmentto  posi  t  i  vel  y  i  nf  I  u  en  ce  t  h  e  outcome  of  events  i  n 
conjunction  withtheStateDepartment  andtheinteragency 
process. 

What  is  a  CINC? 

Obviously,  the  main  function  of  the  U.S.  Pacific 
Command,  as  is  any  regional  CINC,  is  to  be  prepared  to 
fight  and  win  the  nation's  wars  and  be  prepared  for 
contingencies  or  crises.  Admiral  Blair  is  the  Commander  in 
Chief  of  the  Pacific  Command,  a  four-star  Admiral,  who, 
reports  directly  to  the  Secretary  of  Defense.  He  has  at  his 
disposal  somewherein  the  neighbor  hood  of  300,000  sailors, 
soldiers  and  marines.  These  forces  have  to  be  prepared  to 
fi ght  and  wi  n  the  nation's  wars  when  cal  I ed  upon.  And  that 
is  what  they  are  trained  and  ready  to  do.  But,  in  peacetime 
what  we  do  besides  train  and  prepare  to  fight  the  nation's 
wars,  is  something  we  consider  in  planning  engagement 
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events.  We  examine  how  we  can  use  these  resources  to 
positively  influence  military-to-military  relations  with 
countries  in  the  Asia  Pacific.  Utilizing  these  resources  in 
peacetimetoenhance National  M ilitary Strategy  iswhat we 
coordinate. 

Theater  Engagement  Plans 

So  with  that  as  a  backdrop,  I  would  I  ike  to  give  you  an 
update  on  what  we  call  our  theater  engagement  planning 
system.  And  obviously  in  the  military  we  have  to  have 
systems  and  cycles  and  bureaucracy  and  oversight  to  get 
things  done.  But  it  is,  I  assure  you  from  having  been 
involved  in  it  now  for  the  past  year,  a  very  complex  process 
to  try  to  orchestrate  the  goals  and  objectives  of  many 
different  organizations  into  a  focused  response  for  each 
individual  country.  PACOM  has43countriesthattheCI  NC 
in  responsible  for  in  addition  to  those  300,000  troops.  And 


Figure  2.  Country  Assessment  Team 

those  countries  range  from  the  Maldives,  Vanuatu, 
American  Samoa  toj  apan,  China,  Korea  and  I  ndia.  Sojust 
from  that  perspective,  there  is  a  plethora  of  opportunities 
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and  challenges.  From  our  perspective,  we  try  to  target  the 
correct  mil  itary  engagement  event  to  the  correct  country  for 
the  correct  reasons,  which  is  the  reason  that  I  personally 
have  spent  time  with  Curtis,  Gary  Vest  and  Kent  Butts,  to 
examine  how  the  environmental  peace  may  be  a  tool  to  use 
in  our  engagement  strategy.  SeeFigurel-  Engagement 
Planning  Cycle. 

I  attended  a  seminar  this  past  summer  at  the  Asia 
Pacific  Center  for  Strategic  Studies  in  Hawaii.  The 
conference  discussed  small  island  nations  in  the  Pacific. 
The  major  issues  were  global  warming,  fisheries 
enforcement,  coral  reef  issues,  and  good  governance.  They 
are  very  interested  in  environmental  issues.  So  we  try  to 
coordinate  those  activities  that  can  be  conducted  by  our 
Component  Commanders,  (Army,  Navy,  Air  Force  and 
Marines,  and  the  Coast  Guard,  although  not  part  of  the 
Department  of  Defense)  to  work  with  the  host  countries  to 
h  el  p  t  h  em  resol  vetheissue.WelinkComponentactivitiesto 
the  U.S.  and  country  interests  to  help  achieve  enhanced 
regional  stability. 

Some  of  the  Theater  Engagement  Planning  is 
coordinated  through  the  Engagement  Working  Group.  Out 
i  n  H  awai  i ,  we  had  ou  r  fi  rst  grou  p  for  the  ki  ckoff  for  thefi  seal 
year  01  plan,  last  week.  Wetry  tolinktheplanningcycleto 
the  budgeting  process  so  that  we  can  try  to  connect  those 
groups  and  organizations  together  to  maybe  get  a  chance  to 
match  the  resources  with  the  plan  and  actually  get 
something  accomplished  rather  than  just  writing  the  plan. 
There  is  an  engagement  steering  group  that  oversees  the 
workinggroup.  We  have  an  operational  plans  and  a  concept 
plan.  The  operational  plan  is  the  one  year  execution  plan. 
That  is  what  we  give  our  components  after  they  have  had 
inputs,  and  tell  them  to  execute.  The  concept  plan  is  a 
longer  range  plan  that  covers  7  years  and  tries  to  put  the 
building  blocks  in  place  to  achieve  our  objectives  in  each 
country. 


I  do  not  want  to  belabor  the  details,  but  I  do  want  to  let 
you  know  that  there  is  a  process  that  we  go  through  to 
I  ntegrate  al  I  the  different  organizati  ons  and  the!  r  activities 
intoa  reasonable  plan.  Because  we  work  on  thefiscal  year 
cydeintheDepartmentof  Defense,  our  plan  is  from  October 
to  October.  And  that  in  and  of  itself  creates  problems 
because  to  many  countries  of  the  world,  our  fiscal  year  does 
not  mean  anything.  So  even  the  simple  thought  of  trying  to 
agree  to  when  it  is  that  your  are  going  to  have  time  to  talk 
with  them  to  coordinate  this  plan  and  make  it  all  come 
together  is  sometimes  a  very  difficult  process.  Finally,  we 
must  coordinate  with  the  U.S.  Ambassador's  Mission 
Performance  Plan  mandated  by  the  State  Department. 

So,  we  bring  in  this  engagement  working  group  (EWG), 
report  the  results  to  the  engagement  steering  group  in 
December  in  preparation  for  a  February  EWG  that  brings 


Figures.  Theater  Engagement  Plan  Management 
I  nformation  System 

the  country  Defense  Attaches  to  Hawaii  to  represent  the 
country  and  Ambassador  in  our  planning  process.  Our 
overall  objectives  in  each  country  are  delineated.  The 
DATTs  review  our  plan  and  take  it  back  to  their  staff,  work 
it  with  the  Ambassador  and  their  country  team  Reps,  and 
the  country.  We  wait  for  some  feedback  from  the  DATT s. 
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And  through  the  steering  group  to  keep  the  Admirals  and 
Generals  informed  of  the  direct!  on  that  we  are  going  to  take 
ensuring  that  there  are  no  concerns  or  consternation.  We 
then  get  back  from  the  DATTs  what  their  input  is  from  the 
individual  countries  and  try  to  meld  that  together  with  the 
components.  We  get  components  together  agai  n  and  try  to 
mediate  differences  of  opinion  or  intentions  to  get  an 
executable  plan.  See  Figure  2  -  Country  Assessment 
Team. 

Back  to  the  steering  group.  We  then  givetheCI  NC  our 
engagement  brief.  Admiral  Blair  personally  signs  off  on 
what  it  is  that  we  intend  to  do  in  PACOM  for  that  next  year. 
Obviously,  he  gets  the  last  vote.  Then  back  to  the 
engagement  working  group  to  make  sure  that  everybody 
understands  what  theguidancewasfrom  theCI  NC.  I  think 
it  is  important  for  you  all  tounderstandthattheCINC  does 
not  act  alone.  Each  one  of  the  regional  Cl  NCsistasked  with 
this  same  type  of  engagement  planning  process.  Those 
plans  are  integrated  in  a  "global  family  of  plans".  Soother 
CINCs  may  do  the  process  in  a  different  manner  as  far  as 
dates,  times  and  how  they  do  it,  but  the  idea  that  there  is 
coordination  of  resources  in  theAOR  across  the  CINCs  is 
not  something  that  we  just  do  solely  in  PACOM.  At  the  end 
of  the  process,  we  publish  what  we  cal  I  a  country  campaign 
plan  (OPLAN).  It  delineates  whattheactivitiesand  events 
are  i  n  pretty  excruci  ati  ng  detai  I — who  i  s  goi  ng  to  do  it,  what 
timeframe  we  are  planning  on  doing  it,  what  isthe  purpose 
of  the  activity,  how  it  ties  to  prioritized  regional  objectives 
etc.  Wesubmit  our  plan  totheOfficeof  Secretary  of  Defense 
andtothej  oint  Staff,  not  only  for  the  execution  year,  but  for 
the  next  7-years,  to  match  what  is  called  the  fiscal  year 
defense  plan  (FYDP).  So,  it  is  an  attempt  to  optimally 
coordinate  and  orchestrate  use  of  the  military  resources 
that  we  have  in  a  peacetime  environment  to  create  and 
execute  an  engagement  program  in  PACOM. 

The  plan  serves  to  support  the  CINC's  peacetime 
objectives  of  access,  interoperability  and  coordination  on 
tactics  training  and  procedures.  We  want  access  in  a 
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peaceti  me  en  vi  ron merit  as  wel  I  as  i  n  the  event  that  we  need 
to  have  access  in  wartime.  And  we  want  to  work  with  those 
countries  to  achieve  these  objectives.  I  would  like  to  give 
you  a  short  example:  Consider  the  Philippines.  Many  of  you 
may  not  know  that  withi  n  the  past  year  we  signed  a  visit!  ng 
forces  agreement  with  the  Philippines.  Weare  back  intothe 
business  of  working  together  to  try  to  help  bolster  our 
common  i  nterest.  As  part  of  that  vi  siti  ng  forces  agreement, 
ship  visits,  and  more  military-to-military  interactions  are 
important.  But  theissue  of  environment  isa  big  issuealso. 
The  Republic  of  Philippines  is  concerned  about  the 
environmental  statusof  Clark  Air  Base  and  Subic  Bay.  And 
when  we  talk  about  how  we  would  I  ike  to  gain  access  to  the 
RP,  we  do  not  mean  permanent  access,  we  do  not  mean  we 
want  basing  in  the  Philippines,  but,  being  able  to  get  air 
traffic  control  sothatwecouldfly  in  andflyout,  beingableto 
conduct  port  vi  sits,  exerd  ses  and  trai  ni  ng  i  s  i  mportant.  B  ut 
the  government  is  concerned  due  to  the  allegations  that 
previously  we  left  Clark  Air  Base  and  Subic  Bay  in  such  an 
environmentally  bad  situation,  that  we  are  looked  at 
skeptically  with  regards  to  future  intentions.  The 
environmental  situation  impacts  PACOM  objectives. 

A  couple  other  that  I  will  go  through  while  it  is  on  my 
mind  isCoast  Guard  and  coral  reefs  and  fisheries.  There  is  a 
need  for  the  Coast  Guard  to  support,  train,  educate  and 
teach  countries  how  to  control  fisheries  and  coral  reef 
exploitations.  The  Army  Corps  of  Engineers  also  concerns 
themselves  with  being  environmentally  compliant  and 
supportive  of  engagement  strategies.  So,  you  can  see  the 
environment  is  important  as  we  coordinate  peacetime 
engagement. 

Meeting  Peacetime  Objectives  Through 
E  ngagement 

That  is  what  we  would  like  to  have  ideally  in  the  end 
game,  is  access,  interoperability  for  various  levels  of 
interaction  and  the  training  tactics  and  procedures  that 
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allow  us  to  work  effectively  with  friends  and  allies.  How  do 
we  do  that?  By  engagement  events  that  meet  our  object!  ves. 
The  CINC  codified  engagement  events  as  "good  will"  and 
meeting  our  objectives.  The  idea  is  that  many  of  things  that 
we  do  are  necessary  and  do  have  good  will  value,  but  they 
may  not  contributeto  meeting  our  objectives.  I  will  giveyou 
an  examplethat  I  think  is  not  offensive  to  anyone,  I  hope. 
The  different  services  have  bands  and  are  called  upon  at 
various  time  to  go  "show  the  flag"  and  be  participants  in 
vari  ous  events  i  n  different  countri  esto  represent  theU  nited 
States  of  America.  There  is  nothing  wrong  with  that  from  a 
perspective  of  good  will,  and  if  the  funds  are  available,  we 
try  to  support  that.  But,  as  far  as  meeting  any  objective  of 
access,  interoperability  or  training  tactics  and  procedures, 
it  ishardtotiea  band  visit  to  something  that  isgoingtohelp 
us  alter  the  destination  of  the  countries  of  the  world  in  the 
future. 

Now  from  the  measures  of  effectiveness  standpoi  nt,  now 
everybody  subjectively  can  say,  well  sure,  it  shows  theflag, 
it  does  good  things,  it  gets  people  together  to  interact.  We 
spend  a  little  resources  in  their  country.  They  feel  good 
about  us.  But  to  get  some  type  of  real  measure  of 
effectiveness  about  a  band  visit  is  very  difficuittodo.  So  we 
have  ki  nd  of  separated  the  ideas  here  that  there  are  certai  n 
things  that  go  on  that  are  good  will  related  and  have  an 
intrinsic  value,  but  are  not  really  what  we  are  trying  to  do 
with  the  300,000  resources  we  have  in  our  area.  See 
Figure  3  -  Theater  Engagement  Plan  Management 
Information  System. 

Our  main  effort  is  trying  to  achieve  those  end  states. 
Some  basic  building  blocks  are  essential  and  shown.  That 
environmental  pieceisnotontherejustbecausel  am  at  this 
meeting  today.  I  have  been  showing  that  for  quite  a  while 
becausel  believepersonally  and  I  think  it  issomethingthat 
the  Cl  NC  is  now  beginning  to  believe  that  there  is  a  lot  of 
value  added,  and  it  is  the  reason  that  brought  me  to  this 
conference,  to  talk  to  you  about  it.  Because  there  is  a  lot  of 
valueaddedthat  isalsomarketableat  higher  levelswiththe 
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environmental  piece.  Becauseifwewouldgointoa country, 
as  an  example,  with  troops  from,  the  Special  Operations 
Command  Pacific  (the  Green  Berets,  the  Special  Forces 
Units)  teach  people  how  to  do  special  military  operations 
there  is  hesitancy  from  a  DC  perspectiveandfroma  political 
perspective  to  support  that  activity.  Why  do  we  spend  U.S. 
resources  to  do  that  type  of  work?  Why  arewedoing  that? 

E  nvi  ron  merit  as  a  T ool  of  E  ngagement 

So,  to  gain  politically  acceptable  access  and 
mi  I  itary-to-mi  I  itary  engagement  which  meets  the 
objectives  of  the  National  Security  Strategy,  we  build  those 
building  blocks  of  interoperability  and  exchange  that  we 
have  capabilities  with  in  the  military,  we  may  look  to  the 
environment  as  a  means  of  gaining  access.  Wecan  usethat, 
and  that  is  not  offensive  to  anyone  with  regard  to 
establishing  contact.  Gettingsomeofthosetraining,  tactics 
and  procedures  together,  understanding  each  other  better 
and  using  something  a  vehicle  that  is  not  potentially 
contentiousasotherthingscould  possi  blybeis  important. 

Research  in  the  Arctic 

I  will  give  you  an  examplefrom  my  own  community.  For 
about  the  past  five  years,  submarinesgototheArcticanddo 
scientific  research.  The  University  of  Washington  and  a 
couple  other  universities  have  put  people  aboard  through 
theArctic  sub-lab  and  an  organization  back  in  DC.  They  go 
to  the  Arctic  and  study  environmental  impact  of  global 
warming,  pollution,  etc.  And  some  people  from  my 
community  would  say  how  in  the  world  could  we  ever 
possi  bl  y  consi  der  usi  ng  a  n  ucl  ear  su  bmar  i  ne  to  do  that  type 
ofwork?  Why  would  weeverwanttodothat?  Wecertainly 
do  not  build  nuclear  submarines  to  do  that.  But  if  it  is 
available,  it  has  proven  to  have  intrinsic  value  in  studying 
global  warming.  So  it  has  value  added  for  all.  So  the 
environmental  piece  is  not  something  that  is  just  therefor 
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show.  It  is  something  that  we  believe  has  some  inherent 
intrinsicvaluethat  iscapableof  achieving  some  objectives. 

Fires  in  Indonesia 

Another  environmental  example  isthefi  res  in  Indonesia 
that  periodically  come  up  that  cause  some  significant  air 
pollution  problems  in  Southeast  Asia.  How  do  we  resolve 
that?  How  do  we  get  Singapore  and  Malaysia  and  other 
countries  to  stop  accusing  Indonesia  of  being  insensitive  to 
theenvironmentjust  becausetheycan  not  seem  to  control  or 
get  a  better  way  to  go  after  thei  r  fi  re  i  ssue.  And  we  have,  as 
you  know,  theresourcesand  assets  within  theU  nited  States 
totrai  n  I  ndonesians  and  work  together  to  hel  p  them  control 
fires.  And  I  think  that  issomethingthat  isinherently  more 
politically  palatable  than  some  other  military  events  that 
we  may  have  done  with  Indonesia  in  the  past.  We  should 
use  our  resources  to  help  train,  equip  and  prevent  this 
environmental  catastrophe  from  happening  with  its 
associated  political  ramifications  among  countries  in  SE 
Asia. 

Engagement  Planning  in  the  Future 

Where  are  we  now  in  future  issues,  regarding 
engagement  planning.  I  would  reinforcethat  all  theCI  NCs 
do  have  a  peacetime  engagement  plan  to  facilitate  utilizing 
the  resources  at  our  disposal  effectively.  Not  to  detract  from 
our  prime  objectives,  but  touseappropriateresourcesin  an 
effective  manner  to  achieve  country  objectives.  There  is  a 
plan  and  we  are  developing  measures  of  feedback,  to 
evaluate  our  effectiveness.  Issues,  I  think,  is  worth  talking 
about  just  for  a  minute.  Acceptance  is  difficult.  Somepeople 
would  say  we,  the  military,  absolutely  have  no  business  at 
all  concerning  ourselves  with  environmental  issue.  Our 
pur  pose  is  to  fight  and  win  the  nation's  wars  if  tasked  upon 
todothat.  Andthecomponentswouldtell  you  under TitleX 
law,  my  responsibility  is  to  train  and  be  ready  and 
operationally  capable  of  fighting  and  conducting  war.  And 
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that  is  my  job,  train  my  people  and  be  ready,  so  that  if  you 
tel  I  me  that  we  need  to  go  and  fi  ght,  we  are  ready  to  go  do 
that.  Well,  other  peoplewould  say,  as  you  know,  boythat  is 
an  awfully  big  organization  for  90%  of  theti  me  that  you  do 
not  f  i  ght  wars.  And  hopef  u  1 1  y,  i  f  we  do  ou  r  sh  api  ng  proper  I  y, 
wewill  not  fight  wars.  But  this  idea  of  acceptance,  of  using 
the  military  in  an  optimal  manner  to  influence  events  in 
countries  through  engagement,  is  difficult  to  achieve.  Some 
military  members  say,  "Hey,  wait  a  minute,  that  is  not  our 
job!"  Our  job  is  to  be  ready  to  fight  and  these  engagement 
events  are  detracti  ng  from  our  abi  I  ity  to  prepare.  We  have 
to  overcome  the  hesitancy,  conti  nue  to  be  prepared  to  fight 
and  win,  but  optimally  use  resources  in  peacetime  to 
prevent  future  wars. 

Connectivity  is  an  issue  within  the  organization  that 
integration  with  the  State  Department's  mission 
performance  plans  is  still  a  difficult  process.  The  State 
Department,  just  likeus,  has  some  difficulty  in  evolving  to 
this.  Different  Ambassadors  have  different  degrees  of 
acceptance  of  the  idea  that  we  are  going  to  integrate  and 
work  together.  And  how  they  write  a  pi  an,  the  quality  of  the 
planning  effort,  is  sometimes  subject  to  the  individual 
Ambassador  and  size  of  his  or  her  support  structure.  Ankle 
biters  i  s  j  ust  the  everyday  stuff  that  everybody  el  se  has  to  do 
on  a  continual  basis  that  does  not  make  engagement 
planning  their  number  one  priority.  To  tell  you  how 
important  engagement  planning  is,  all  of  the  CINCs  get 
together  about  three  times  a  year  at  a  conference.  In 
February  they  are  going  to  get  together  with  the  President 
during  one  of  those  conferences  and  at  that  CINCs 
conference  in  February  they  are  going  to  talk  about 
peacetime  engagement.  And  you  can  imagine  of  all  the 
different  things  they  can  choose  to  talk  about,  the  fact  that 
they  are  going  to  talk  about  how  we  do  this  peace  time 
engagement  planning  and  resourcing,  tells  you  that  this 
process,  at  I  east  wi  thi  n  the  Department  of  Defense  has  some 
legitimacy  and  maturity  to  it,  and  is  here  to  stay.  I  hope, 
si  nee  Dr.  Butts  did  not  stay  hereto  listen  because  "he  knows 
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it  all,"  I  hope  this  kind  of  sets  the  table  for  and  meets  the 
mark  for  what  the  Dr.  asked  me  to  tal  k  about  with  regards 
to  how  we  conduct  engagement  planning.  And  I  would  be 
willing  to  either  here  in  the  group  or  privately  answer  any 
questions  that  you  may  have  on  anything  that  I  presented. 
Subject  to  any  questions,  that  concludes  my  presentation. 
Thank  you  for  your  time  and  attention. 

Questions  and  Answers 

I  know  that  you  had  tal  ked  a  I  i ttle  hi t  about  worki  ng 
the  i  nteragency  process,  and  in  looking  through  your 
step  by  step  cycle,  in  either  the  engagement  working 
grou  p  or  i  n  the  steer  i  ng  grou  p,  are  there  i  nteragency 
members  involved  in  those  meetings? 

At  our  level,  no.  I  also  represent  PACOM  in  DC  with  an 
engagement  group  within  the  OSD.  And  there  is 
Department  of  State  representation.  The  interagency  from 
my  perspective  at  the  I  oca  I  level  isthrough  U.S.CI  NCPAC's 
political  advisor.  Ambassador  Twining  working  with  the 
State  Department.  We  have  contacts,  like  in  the  J  4 
organization  in  PACOM,  that  is  how  the  engineers  get  in 
touch  with  people  like  Curtis  Bowling  in  OSD  who  have 
leverage  and  connections  with  people  in  other  areas  of  the 
government.  WedouseCoast  Guard,  that  istransportation, 
and  that  is  interagency.  I  would  say  Coast  Guard  and  State 
arethebiggestagenciesthat  I  deal  with  on  a  local  basis,  and 
then  we  work  with  OSD  and  if  we  need  morehel  p,  they  know 
where  to  go. 

I  was  in  some  discussions  with  the  Corps  of 
Engineers  recently  where  we  were  talking  about 
infrastructure  programs  in  the  Pacific  and  their 
relation  to  coral  reefs.  In  order  to  provide  discuss!  on 
or  have  discussions  with  representatives  from  your 
area,  istheCorpsof  Engineersa  suitable  venue? 

Absolutely.  Curtis  [Bowling]  knows  that  is  something 
that  I  have  been  very  interested  in.  There  is  a  Pacific  Corps 
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of  Engineers  Group  in  Hawaii  on  the  Army  base.  I  went 
down  and  briefed  their  General  and  talked  to  them  about 
this  very  same  subject.  We  have  a  parochial  interest  in  this 
if  I  may  say  so,  sir.  It  is  embarrassing  to  the  CINC  if 
somebody  starts  to  talk  about  something  that  is  going  on  in 
a  country  in  our  AOR,  especially  being  accomplished  by  the 
military  groups,  and  he  does  not  have  insight,  visibility  or 
awareness.  The  Corps  of  Engineers,  as  an  example,  should 
not  be  out  there  marketing  their  own  wares  to  some  country 
without  the  rest  of  us  ensuring  it  fits  into  the  CINC's 
objectives.  It  is  much  more  easily  conceptualized  and 
thought  about  then  it  is  actually  put  into  action,  even  with 
technology  as  it  is  today.  That  is  why  one  of  my  slides 
showed  Connectivity.  I  do  not  want  to  bore  you  again  with 
details,  butthat  is  basically  a  securewi  dearea  network  that 
would  get  us  intothecountry  teams  and  all  thecomponents 
attheAction  Officer  Level  sothat  wecan  all  be  talking  on  a 
secret  level  network  to  ensure  that  we  understand  and 
coordinate  the  plan.  But,  yes,  the  Corps  of  Engineers  is  a 
critical  portion.  The  other  one  I  would  tell  you  is  the  State 
partnership  programs  —  National  Guards  and  the  Reserve 
Contingents.  I  do  not  know  if  you  are  aware  of  this  or  not, 
but  the  state  partnership  program  strives  to  get  a  state  to 
country  relation.  Then  the  Adjutant  General  from  the 
National  Guard  follows  up  to  establish  relations  with  an 
individual  country  and  its  military.  Is  their  agenda 
necessarily  our  agenda?  AsTEP  develops  over  time,  how  do 
we  ensure  that  from  a  national  perspective  that  we  are 
doi  ng  what  the  Ambassador  and  State  Department  want  us 
to  do;  sothat  we  are  taking  the  right  steps  in  the  peacetime 
environment.  TEP  has  only  been  in  effect  for  about  a  year 
and  a  half  now.  Lotsof  struggles  within  the  Department  of 
Defense  with  regard  to  acceptability  and  understanding, 
but  it  is  working.  It  is  not  going  to  go  away.  Last  year  I 
would  not  have  said  that.  Thisyearl  amconvinced. 

From  the  perspective  of  the  international 
community,  I  wanted  to  see  how  something  would  fit 
into  this  picture.  There  are  efforts  at  the  Offices  of 
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I  ntergovern mental  Oceanographic  Commission,  and 
the  World  Meteorological  Organization  to  assist 
Ecuador,  Columbia,  Peru  and  Chile  developing  a 
regional  ocean  observing  system  that  is  going  to 
improve  their  full  cost  capability  for  climate  related 
events.  The  primary  contact  in  each  of  those 
countries  are  military.  The  navy  is  responsible  for 
the  ocean  observations  and  if  they  have  the 
capability  to  do  this,  the  information  is  also  of  use  to 
U.S.  military  because  it  is  going  to  provide  an 
additional  datasettoimprovefull  costing  in  general. 
What  i  s  the  appropr  i  ate  mechani  sm  for  that  to  f  i  t  i  nto 
one  of  these  C I N C  s? 

Those  particular  countries  are  not  in  my  AOR.  I  would 
say  it  is  a  SOUTHCOM,  Southern  Command,  issue  in 
Miami,  FL.  But  that  is  where  I  would  say  the  relationship 
herewith  Curtisand  OSD  isgood.  Hecan  get  it  tothe right 
peopleinthatareaandtherightCINC.  I  knowthat General 
Wilhelm  istheCINC  in  SOUTHCOM.  Heis  more  forward 
leaning  in  environmental  and  other  areas  than  some  other 
Cl  NCs  are  for  various  reasons.  But  I  would  think  that  he 
would  be:  (a)  receptive;  and  (b)  at  least  put  in  contact  with 
appropriate  peoplethat  would  makethat  connection.  And  I 
think  there  would  be  interest  in  that. 

I  would  behappy  to  talk  with  you  offline  Thosearethe 
types  of  opportunities,  I  think,  we  are  looking  for.  We  are 
building  relationships  now  with  theArgentinemilitary  and 
that  would  be  a  great  regional  effort.  It  would  be  very 
worthwhile  pursuing. 

If  I  may  be  very  candid  with  you  because  I  think 
sometimes  it  is  very  helpful  to  understand.  There  are 
certain  people  in  the  military  that  would  say,  what  value 
added  does  that  haveto  us.  Theterm,  ifl  can  befrankanda 
littlebit  blunt,  theterm  is  in  some  cases  "training  down".  I 
think  thereare  people  who  do  not  understand  well  enough. 
If  you  represent  the  U  nited  States  and  you  are  a  four  star 
admiral  or  a  general  that  runs  a  largeorganization,  there  is 
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a  lot  of  other  countries  that  do  not  have  the  inherent 
capability  and  resources  that  we  have.  There  are  some 
people  in  our  military  who  say  we  do  not  gain  any  value 
added  by  interacting  in  that  area.  I  think  that  is  -  on  a 
personal  note  -  that  is  not  the  way  we  should  be  heading  or 
aregoinginthefuture.  Therearesomepeopleouttherewho 
would  say  we  have  got  to  be  ready  to  fight  the  wars  and 
organizations.  Peace  keeping  operations,  involvement  with 
non -government  peace  enforcement  operations,  search  and 
rescue,  humanitarian  assistance  are  all  thingsthataswego 
forward  into  the  21st  century  are  incumbent  upon  us  to 
understand  are  part  of  our  role.  H  ow  we  i  nfl  uenceand  shape 
the  events  of  the  world  in  the  future  using  a  military 
structure  appropriately  is  critical.  We  have  some 
acceptance  issues  in  our  own  organization  regarding  that. 
We  must  be  prepared  to  fight  and  win,  but  appropriate 
utilization  of  U.S.  military  resources  in  peace  is  essential. 

I  think  that  SOUTH  COM  has  really  -  that  they  were 
goingthrough  a  process  in  the  summer  totry  and  determine 
how  they  could  incorporate  environmental  considerations 
into  the  theater  engagement  plan.  We  had  a  session  with 
them  at  the  Woodrow  Wilson  center  in  Washington  where 
we  brought  in  an  interagency  group,  NGOs,  and  a  lot  of  folks 
who  were  working  in  that  area  got  to  give  them  a 
perspecti  ve  of  thetypes  of  things  that  were  going  on  and  the 
typesof  interests  that  were  out  there.  They  used  that  input 
then  to  come  up  with  an  Annex  that  would  incorporate 
environmental  activities  into  the  theater  engagement 
efforts.  Again,  I  think  they  might  be  receptive  to  at  least 
listeningtotheideas.  One  of  the  points  I  want  to  make.  My 
office,  I  guess  is  not  really  a  new  player  into  the 
environmental  engagement  but  I  think  we  are  becoming 
more  of  a  willing  partner  and  trying  to  do  better 
communication/coordination  with  the  theater  commanders 
and  also  on  the  interagency  basis.  I  think  that  is  oneof  the 
things  that  we  bring  to  the  table.  There  are  a  lot  of  things 
going  on  in  Washington  that  the  CINCs  may  not  have 
vi  si  bi  I  i  ty  over  and  we  can  bri  ng  that  to  the  tabi  e  when  we  go 
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through  the  theater  engagement  process.  Hopefully  get 
everybody  understanding  what  is  going  on  and  have  the 
transparencies  so  we  do  not,  as  you  say,  step  on  each  others 
toes. 

If  that  occurred  in  your  AOR,  if  you  had  three  or  four 
nations  whose  navies  were  cooperating  on 
addressing  an  energy  issue  that  was  important  to 
their  national  security  and  there  was  an  opportunity 
for  the  U.S.  military  to  support  them  with,  data  or 
monitori  ng  i  n  some  fashion,  would  that  qual  ify  as  an 
acceptable  engagement  activity? 

Yes  sir,  it  would.  I  think  people  have  to- to  be  honest 
with  you,  I  will  go  back  to  the  one  I  am  very  familiar  with. 
The  segue  is  this  Arctic  research  using  a  submarine.  That 
creates  a  lot  of  consternation  among  people.  What  is  the 
value  added?  What  are  we  doing?  Why  are  we  -  we  who 
have  constraints  for  operational  tempo,  personnel  tempo, 
dollar  restraints  on  resources,  why  are  we  taking  that 
r  esou  rceandusingitto  accom  pi  ishthismission?Therehas 
tobesometie.  Even  if  it  isa  goodwill  event,  I  ike  I  alluded  to, 
there  has  to  be  some  logical  tie  to  why  there  is  some  value 
added  to  a  U.S.  force  to  do  that  job.  Anyone  who  is  asking 
that  type  of  question,  or  wants  to  bring  that  together  or 
knows  that  it  is  going  on,  should  be  well  prepared  to 
articulate  why  they  think  it  is  to  our  advantage  to  do  that 
mission  and  at  least  explain  what  the  rational  is  for 
considering  it.  That  sometimes  gets  lost  in  the  shuffle  with 
regards  to  why.  It  depends  who  you  talk  to,  as  you  know, 
300,000  people,  is  a  large  organization;  some  people  do  not 
have  the  total  picture.  If  you  are  interested  in  doing  that, 
and  Kent  does  that  very  well,  if  you  get  the  door  shut  on  you 
in  one  place  because  you  did  not  talk  to  the  right  person, 
there  probably  is  someone  else  who  would  understand  it 
from  a  different  perspective  and  beabletodoit  in  a  different 
venue  and  with  a  different  vehicle.  But  I  think  you  have  to 
think  through  about  what  is  the  value  added  and  using  the 
resource  to  accomplish  the  objective.  I  think  that  is 
important. 
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So  for  our  regional  C I  NCs  then,  we  would  stress  civil 
support  or  military  support  to  civil  authority  and 
promoting  the  strength  of  newly  democratic  regimes. 
Regional  stability  and  interaction  between  our 
militaries  and  theirs  in  a  new  technical  area? 

Absolutely.  From  our  perspective,  take  China  as  an 
example,  Wecan  not  doanv^hing  with  China  right  now.  We 
worked  very  hard  to  establish  some  things  in  search  and 
rescue,  humanitarian  assistance,  disaster  relief  with  China 
and  we  are  literally  at  all  stop  because  of  the  embassy 
bombing  incident.  We  are  not  doing  much  with  them  right 
now.  But  I  think  the  point  is  if  you  wanted  to  do  something, 
and  I  donotthink  in  this  organization,  that  is  real  lythearea 
that  you  are  going  to  head  to,  but  we  would  not  doanything 
that  would  help  China  become  a  stronger  military  power. 
Wejust  would  not  dothat.  But,  in  the  area  of  peacekeeping, 
in  the  area  of  humanitarian  assistance,  in  the  area  of  search 
and  rescue.  Admiral  Blair  has  been  very  specific.  Invite 
them.  Let  them  say  no!  But  any  type  of  bilateral  or 
multilateral  event  that  would  involve  law  of  the  seas,  that 
would  involve  anything  to  do  with  environmental,  that 
involve  peace  keeping  operations,  that  would  involve 
dialogue  on  a  military  to  a  military  basis  to  enhance  our 
understanding  of  them  and  them  of  us  and  what  is 
important,  why  not?  He  is  very  frustrated  personally  that 
we  do  not  get  more  of  them  into  our  schools.  Education!  Why 
do  not  wejust  have  them  exposed  to  our  system? 

You  are  talking  about  this  acceptance  issue  from  the 
perspective  of  the  U.S.  Military.  Is  the  same  issue  is 
valid  also  from  other  nation's  militaries.  So,  if  when 
you  cooperate  in  a  region,  can  you  foresee  some 
major  problems?  They  would  also  say  well  our 
mission  is  not  worried  about  environment.  We  do  not 
care  if  the  U.S.  military  is  so  up  about  the 
environment. 

Very  good.  We  have  heard  that.  I  am  sure  you  have  al  I 
heard  this.  The  U.S.  has  plundered  and  pillaged  the 
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environment  150  and  200  years  ago  in  its  industrial 
revolution  and  now  it  wants  toapply  new  standards  with  us. 
We  are  not  interested  in  talking  about  that  right  now.  Yes 
sir.  That  is  why  I  think  the  coordination  with  the 
Ambassador,  what  the  country  feels  like  they  are  willing 
and  able  to  accept  and  what  we  believe  that  we  are  willing 
and  able  to  help  them  with  iscritical.  We  are  not  trying  to 
serve  on  them  a  plan  that  says  we  are  from  America,  we 
want  you  to  do  this.  That  is  not  the  intent.  Do  we  get 
subliminal  benefits  out  of  working  with  them?  Yes  sir,  you 
know  that.  But  it  is  not  the  intent  for  us  to  write  a  plan  in 
absentia  and  say  as  a  military,  this  is  what  we  think  would 
be  beneficial  to  J  apan  or,  whoever.  It  is  to  try  to  work  a 
mutually  agreeable,  acceptable  type  of  orchestrated  steps 
that  would  allow  us  to  show  that  we  are  accomplishing 
things  together.  Difficult.  Very  difficult. 

This  may  be  one  issue  where  you  may  need  a  UN 
agency,  or  an  agency  type  of  organization  to  be  a 
facilitator? 

Yes  sir.  I  think  that  is  a  very  good  point.  And  we  have 
found  out  just  recently  with  the  East  Timor  situation,  how 
critical  it  is  to  use  the  good  auspices  of  the  United  Nations 
and  the  information  and  the  access  that  they  have  to  work 
things  together  and  be  involved.  The  discussion  with  UN 
contacts  is  very  important. 

Understanding  a  different  opinion  about  UN  too. 
Another  problem? 

Yes  sir,  another  problem. 

1 1  seems  to  me  that  the  most  i  mportant  thi  ng  that  the 
U.S.can  do  in  this  area  is  to  emphasize  the  near  term 
social  and  economic  benefits  to  these  countries  of 
their  participation.  For  example,  this  region  that  we 
are  speaking  about,  severe  storm  prediction.  That  is 
a  really  big  issue.  I  know  that  is  not  the  military's 
goal  and  purpose  in  life,  but  to  have  these  people  in 
these  governments  see  the  impact  on  their 
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economies.  For  example,  collecting  more  ocean  data 
and  cooperating  with  us. 

I  think  the  military  role,  if  Admiral  Blair  were  standing 
right  here,  I  think  hewouldtell  you  that  storm  prediction  is 
important  to  us  because  what  happens  when  Taiwan  or 
another  country  has  an  earthquake  or  severe  storm?  The 
U.S.  Navy  gets  cal  led  upon  to  help,  and  if  we  can  do  a  better 
job  of  helping  other  people  predict  and  prepare  then  we 
should  havelessof  a  crisis  response  role.  That  istheidea  of 
shapi  ng,  to  see  what  we  can  do  to  work  together  to  ensure 
that  we  minimize  the  impact  and  demand  on  our  resources 
and  assets  in  either  crisis  response,  contingency  operations 
or  full  fledge  war.  We  do  respond  as  you  know  frequently  to 
those  humanitarian  disasters  that  occur  in  AORs 
throughout  the  world.  If  we  can  do  a  better  job  of 
preventing,  in  the  end  game,  I  think  it  would  help. 

How  big  is  the  environmental  piece  now?  You 
mentioned  2500  actions  a  year? 

I  doubt  that  it  is  10%,  5%  would  probably  be  more 
realistic. 

How  big  could  it  be? 

That  is  a  tough  question.  I  am  not  trying  to  duck  it.  As 
always,  resources  drive  everything.  Partnering  and 
cooperation  of  resources  and  things  of  that  nature  are 
required.  But  it  iscertainly  not  going  to  be  100%  that  isfor 
sure.  Depending  upon  other  partnering  and  resource 
issues,  I  do  not  want  you  to  get  the  wrong  impression. 
Doctor,  I  am  not  heretostand  uptosay  that  wethe military 
are  ready  to  say  that  we  need  to  work  on  environmental  at 
100%  of  everything.  It  is  a  piece,  it  is  an  important  piece, 
andtheamount  of  the  important  piece  is  something  that  is 
dependant  upon  the  country,  the  situati  ons,  the  partner!  ng, 
the  resources,  etc. 

I  thi  nk  one  of  your  pri  mary  tools  of  engagement  ri  ght 
now  is  exercises? 
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Yes,  sir. 

Exercises  can  have  environmental  component,  the 
way  we  behave  during  an  exercise  with  a  partner  or  if 
you  incorporate  environment  as  part  of  the  exercise 
like  doing  a  spill  response  as  part  of  an  exercise.  So 
there  are  other  ways  to  get  environment  into  an 
engagement  strategy  other  than  just  making  it 
purely  an  environmental  engagement  activity? 

That  is  a  very  good  point.  We  are  very  concerned  about 
A)  improving  and  B)  not  makingthingsany  worseduetoour 
presence.  We  en  vi  ron  mental  I  y  pi  an  for  events  that  we  have 
and  take  into  account  potential  environmental  impact, 
admiral  McClelland  is  the  Coast  Guard  Commandant  in 
Hawaii  and  I  think  recently,  I  didnotstudy  itall,  but  I  think 
recently,  did  not  the  President  just  sign  something  to  do 
with  the  coral  reef  issues?  That  is  an  issue  that  the  Coast 
Guard  are  very  active  and  concerned  about  and  feel  like 
within  the  military  "arm"  of  the  Pacific  that  they  are  the 
ones  who  carry  the  mantra  of  making  sure  that  people 
understand  the  importance  of  the  environmental  coral  reef 
issue.  They  are  perfectly  willing  expand  that  type  of 
dialogue.  As  they  travel  throughout  the  AOR,  I  assure  you 
that  the  envi  ron  ment  is  constantly  on  their  plate  and  part  of 
what  they  think  is  their  Coast  Guard  mission. 

On  a  specific  nation  by  nation  basis,  suppose  that 
there  is  an  incentive  and  there  is  enthusiasm  and 
energy  with  regard  to  a  specific  engagement  with 
nations  but  al  I  of  a  sudden,  the  mi  I  i  tary  starts  to  back 
off  but  you  have  civilian  or  academic  interests  that 
you  could  have  a  relationship  with.  And  in  that  same 
context,  suppose  the  military  and  the  civilians  are 
not  getting  along  in  the  most  ideal  way.  How  do  you 
abide  in  that  sort  of  complex  situation? 

A  very  good  question.  Again,  not  speaking  for  Admiral 
Blair  nor  would  I  want  him  to  be  necessarily  quoted  through 
me  on  this,  but  he  is  very  interested  in  exploring  the  idea 
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that  there  is  a  certain  baseiine  of  engagement  events.  That 
was  one  of  my  charts.  Humanitarian  assistance, 
environment  and  education  are  part  of  the  "baseiine"  of 
activities.  Mr.  Smith  i  think  is  from  the  State  Department 
and  has  not  commented  at  ai  i  yet  and  i  do  not  want  to  "get 
out  of  my  iane"  with  regards  to  OSD  versus  State,  but  the 
thought  process  i  have  heard  the  CiNC  articuiate  is  this 
frustration  of  ups  and  downs  of  reiations  with  countries,  "on 
again,  off  again  reiations".  if  the  Ambassador  is  in  the 
country,  why  is  the  miiitary  not  capabie  of  doing  some 
baseiineievei  of  engagement  activities  on  acontinuai  basis 
i  ndependent  of  the  cyciicosciiiations  of  reiations.  Wewouid 
inciude  in  that  basei ine of  acceptabie activities  i  think,  the 
environmentai  piece,  a  humanitarian  assistance  piece,  and 
a  basic  education  piece.  Noquestion  about  it.  i  wiiigiveyou 
an  exampiethat  reai iy  frustrated  the Admirai  a  iot  with  the 
indonesia  situation  here  recentiy.  We  have  some 
indonesians  who  are  taking  Engiish  ianguage  training  in 
the  United  States,  being  paid  for  by  theUnited  States.  Asa 
resuit  of  East  Timor,  the  government  ordered  a  stop  to  aii 
miiitary-to-miiitary  reiations.  Peopie  stopped  going  to 
schooi.  Why?  We  need  to  have  a  ionger  term  view  &  have 
certain  engagement  activities  be  permitted,  i  ike  education, 
independent  of  the  current  poiiticai  situation. 

We  have  been  receiving  a  lot  of  requests  from  a 
number  of  delegations  from  China,  three  in  the  last 
12  months  for  projects  with  them  in  three  areas.  One 
is  hurricane  or  typhoon  research.  Another  is 
infrastructure  development,  sewage,  dredging.  And 
the  third  is  for  development  of  technology  to  sell  on 
the  world  market  in  oceanography.  These  advances 
and  delegations  that  came  to  visit  are  basically 
unaffected  by  anything  that  occurred  in  the  world 
over  the  last  18  months,  as  though  they  did  not  occur. 
They  Just  continued  to  come  forward.  I  s  being  aware 
of  these  kinds  of  things  or  Joining  in  these  kinds  of 
things  of  interest? 
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Absolutely.  If  I  may  give  you  a  China  related  example. 
TheSouth  ChinaSea,Spratley  Island  issues.  TheCI  NC  has 
personally  tried  to  call  every  chief  executive  officer  of  oil 
corporationsintheworld  whomight  havean  interest  in  that 
area  to  try  to  figure  out  the  answer  to  the  great  question  - 
are  there  really  natural  resources  of  worth  in  the  South 
China  Sea  that  would  impact  the  strategic  situation  in  the 
future?  And  ifso,  what  do  wethink  they  are,  what  would  the 
cost  of  a  barrel  of  crude  have  to  be  to  make  driving 
economically  viable  and  feasible?  All  of  that  information  is 
very  critical  to  the  way  we  see  the  future.  So,  yes,  we  are 
very  interested  in  what  is  going  on,  of  other  levels  different 
sources  of  information.  It  goes  back  tothe  reason  that  I  am 
standing  here  at  all,  is  I  was  extremely  skeptical  about  all  of 
this  with  regards  to  the  environmental  piece  and 
engagement.  What  struck  me  was  when  the  Secretary  of 
Defense  was  going  to  go  in  to  China  last  year  and  exchange 
some  agreements  with  China  was  that  one  of  the  three 
agreements  was  an  environmental  piece  that  did  not  get 
signed  because  of  the  bombing.  It  was  an  environmental 
piece,  and  it  was  socially  and  politically  acceptable.  We 
could  not  get  the  military-to-military  engagement  plan 
approved,  but  we  could  get  an  environmental  agreement. 
We  need  to  use  all  facets  of  engagement  planning  to  foster 
our  objectives. 

I  would  just  li  ke  to  poi  nt  out  that  this  morni  ng's  Post 
had  an  article  that  said  there  was  potentially  a  high 
level  military  delegation  that  is  coming  to 
Washington  in  December.  So  we  are  very  much 
encouraged  that  we  might  be  able  to  move  with  the 
environmental  MOU  thatthe  Secretary  of  Defense... 

Sir  if  I  may,  I  see  in  what  we  try  to  do  with  China,  what 
we  would  I  ike  to  conduct;  what  they  would  layout  as  far  as 
where  we  would  like  to  go;  transparency,  reciprocity,  etc. 
We  get  all  wrapped  up  in  those  terms-  it  seems  that  we 
spend  an  awful  lot  of  time  working  on  trying  to  get  those 
things  worked  out  and  on  the  side  over  here  is  the  Secretary 
of  Defense  going  to  China  to  sign  an  MOU  on  the 
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environment.  You  kind  of  go,  wait  a  minute!  Whatisthat 
all  about?  Why  did  we  not  have  some  transparency  into 
that?  Why  did  we  not  try  to  influence  and  coordinate  and  be 
i  n  vol  ved  i  n  that?  B  ut  be  no  dou  bt,  we  are  a  fi  ghti  ng  C I N  C ,  i  f 
you  call  us  to  tell  us  go,  we  are  ready  to  go.  There  is  that 
balance  of  resources  and  balance  of  responsibility.  But  we 
are  very  definitely  interested  at  trying  to  influence.  We 
would  want  to  know  and  coordinate  what  is  going  on  in  the 
military-to-military  area  to  ensure  U.S.  interests  are  met. 
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DISCUSSION  AND  RECOMMENDATIONS  FOR 
ACTION  BY  WORKING  GROUP  I 


Dr.  Ned  Cyr 

International  Oceanographic  Commission 

Why  should  the  military  be  concerned,  what  is  the 
military  role  in  protecting  the  world's  water  bodies 
and  why  should  the  IOC,  other  organizations  and  the 
military  work  together  on  this  issue? 

The  U.S.  military  continues  to  improve  its  own  sound 
environmental  practices;  many  speakers  have  addressed 
thisover  the  last  two  days  Moreover,  the  military  can  share 
information  about  its  environmental  practices  with  other 
militaries  in  the  world,  and  work  with  them  to  raise  their 
level  of  environmental  responsibility.  I  n  terms  of  common 
interests  between  the  scientific  establishment  and  the 
military,  the  military  obviously  needs  more  data  and 
information  to  improve  their  forecast  capabilities.  This  is 
the  operational  oceanography  that  the  militaries  need  and 
the  civilian  community  would  like  to  improve  our 
knowledge  and  capabilities  in  the  same  area.  We  also  have 
a  common  interest  in  terms  of  development  and  use  of 
operational  oceanographic  products  in  coastal  waters  and  in 
thehigh  seas  areas,  which  areoutside  of  individual  national 
Economic  Exclusion  Zones  (EEZs).  The  latter  offers  a  good 
initial  opport  u  n  i  ty  for  a  mi  I  i  t a  ry  r ol  e  beca  u  se  i  t  obvi  at es  t  h  e 
constraints  of  having  to  clear  our  research  efforts  with 
nations  in  their  own  EEZs. 

So  where  do  the  scientific  research  needs  of  the 
civilian  community  intersect  with  military 
capabilities? 

This  is  the  crux  of  the  presentation,  and  there  are  some 
good  concepts  on  how  we  can  cooperatetogether.  One  of  the 
more  obvious  areas  is  to  use  vessels,  primarily  naval 
vessels,  as  platforms  of  opportunity  to  allow  the  scientific 
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communitytoexpand  the  range  of  its  sampling  capabilities. 
There  are  large  areas  of  the  world's  oceans  that  are  under 
sampled  from  an  oceanographic  perspective.  The  reason  is 
thehigh  cost  of  sendinga  research  vessel  out  to  these  areas 
to  make  observations.  There  may  be  naval  vessels  that  are 
transiting  these  areas,  which  may  be  instrumented  or 
supplied  with  instrument  packages  to  collect  data.  Simply 
having  a  platform  of  opportunity  that  the  scientific 
community  can  use  to  collect  some  data  would  be 
tremendously  useful. 

What  are  the  impediments  to  this? 

There  are  limitations  to  the  platforms  of  opportunity. 
One  is  the  legal  constraint  that  I  mentioned.  Conducting 
marine  scientific  research,  in  other  countries'  EEZs,  would 
obvi  ou  si  y  be  a  very  d  i  ff  i  cu  1 1  process  andsimplydecidedthat 
at  this  point  it  would  not  befeasibletoconduct  our  research 
usi  ng  mi  I  i tary  vessel  s  as  pi  atforms  of  opportu  ni ti  es  i  n  other 
EEZs. 

Now,  a  given  country's  navy  could  certainly  do  that, 
yes? 

That  is  correct. 

And  i  n  fact,  is  it  not  true  that  most  navies  i  n  the  world 
typically  stay  close  to  their  shores  anyway? 

Yes. 

So  at  least  in  terms  of  engagement ,  you  would  not  be 
advancing  the  proposition  that  the  host  nation  navy 
would  do  that  sort  of  thing  at  it  is  own  E  EZ? 

Yes,  sir.  Operating  in  their  own  EEZ,  they  could  very 
wel  I  col  I  ect  th  i  s  type  of  data 

And  then  it  principally  becomes  an  issue  of  resources 
for  the  instrumentation  and  the  training? 

Correct,  the  second  limitation  is  resources.  This  effort 
requires  an  inexpensive  black  box  technology  that  can  be 
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deployed  easily  using  little  manpower.  It  should  be 
technology  that  is  compatible  with  other  systems  on  a 
vessel.  This  system  needs  to  be  automated  so  that  it  does 
not  take  the  manpower  on  board.  There  is  a  civilian  ships  of 
opportunity  program  that  collects  meteorological  data  from 
merchant  vessels  globally  and  we  think  that  military 
platforms  of  opportunity  is  a  good  idea,  however  these 
constraints  should  be  addressed  before  it  can  be  applied. 

Has  anyone  ever  done  a  survey  or  inventory  of  what 
is  actually  being  done  in  this  regard?  For  example, 
how  many  navies  in  the  world  actually  do  this  sort  of 
thing? 

I  am  not  aware  of  any  surveys  that  have  been  done  of 
navies.  I  know  that  I  have  seen  some  compilations  of 
observing  systems  from  ships  of  opportunity. 

We  have  some  recommendati  ons  towards  the  end  of  the 
presentation  on  howto  proceed  in  terms  of  invest!  gating  the 
feasibility  of  the  approach  with  the  OSD,  so  we  can  pick  up 
thedi  scussi  on  agai  n  at  that  poi  nt.  I  n  terms  of  whether  there 
is  been,  or  whether  therecould  bea  study  that  could  bedone 
on  where  this  approach  needs  to  be  applied  from  the 
standpoint  ofthescientificcommunity,  theplanningthat  is 
gone  into  the  global  ocean  observing  system,  GOOS, 
specifies  requirements  for  observations.  In  some  cases, 
those  observations  a  re  accompanied  by  a  specific  geographic 
location.  I  think  those  could  be  used  to  identified  where 
better  observations  need  to  be  made,  and  if  this  sort  of 
technology  could  be  applied  if  it  was  determined  to  be 
feasi  ble. 

A  second  broad  category  of  cooperation  that  showed 
great  promise  stemmed  from  the  presentation  that  Dr. 
Diane  Drigot  made  about  the  work  eradicating  mangroves 
and  other  invasive  species  on  the  installation  in  Hawaii. 
Military  installations  in  coastal  areas  could  essentially  be 
used  to  function  like  the  National  Science  Foundation's 
long-term  ecological  research  sites,  where  a  team  of 
researchers  there  on  site  could  actually  make  repeat. 
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routine  long-term  observations  on  the  ecosystem.  They 
could  determine  how  the  ecosystem  may  changes,  either  in 
r  espon  se  to  very  I  oca  I  a  n  t  h  r  opogen  i  c  f  or  ces  or  t  o  I  on  ger  ter  m 
changes  such  asthosedriven  by  cl  imatevari  ability.  Many  of 
these  mi  I  itary  i  nstal  lati  ons  aregoi  ng  to  be  i  n  pi  acefor  a  I  ong 
time,  and  they  may  provide  a  good  opportunity  for  doing 
that  type  of  long  term  research. 

A  thi  rd  area  of  cooperati  on  i  s  to  conti  nue  i  dentifyi  ng  and 
declassifying  data.  There  is  already  quite  a  bit  of  this  work 
being  done  in  terms  of  identifying  data  sets  that  are  being 
held  by  militaries  and  declassifying  them.  We  need  to 
conti  nue  that  work,  it  has  been  very  fruitful. 

Cooperative  development  of  advance  remote  sensing 
systems  would  also  offer  great  benefit.  Quitea  bit  of  marine 
remote  sensing  goes  on  right  now.  An  AVHRR  isoneofthe 
real  workhorsesoftheoceanographiccommunity  intermsof 
providing  sea  surface  temperature  data.  We  also  get 
altimeter  data  fromTopex  Poseidon  and  synthetic  aperture 
radar  data  from  various  platforms.  However,  there  could  be 
a  n  en  t  i  r  el  y  n  ew  gen  er  at  i  on  of  sen  sorsavailabletowhichthe 
civilian  research  community  does  not  have  access,  but  for 
which  part  of  the  data  could  bede-classified  with  no  threat 
tonational  security.  By  theresearch  community  expressing 
tothemilitary  what  its  observational  needs  are,  we  may  be 
able  to  move  forward  in  terms  of  developing  advance  new 
sensors  that  would  be  useful  to  both  groups. 

A  fifth  are  of  cooperation  lies  in  testing  and  validating 
forecast  models  and  data  simulation.  Operational  navies 
need  forecast  models,  particularly  hydrographic  models  of 
how  currents  are  goi  ng  to  behave  i  n  certai  n  areas.  Sci  enti  sts 
in  the  civilian  community  could  use  that  sort  of  information 
as  well  to  help  test  and  validate  their  own  models.  It  would 
bea  good  pilot  activity  to  use  naval  vessels,  perhaps  during 
an  exercise,  to  test  and  validate  some  of  these  forecast 
models. 

The  existing  SOSUS  technology  offers  further 
opportunity.  SOSUS  is  a  system  of  large  submarine 
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detection  arrays  in  theAtlanticand  Pacific.  It  has  proven  to 
be  extraordinarily  sensitive  in  detecting  marine  mammal 
noises  to  the  point  where,  in  some  cases,  individual 
mammals  can  be  identified.  As  far  as  I  know,  it  has  only 
been  used  in  this  research  mode  to  date,  but  it  has  been 
proposed,  that  it  could  be  used  also  to  do  counts  of  marine 
mammals,  which  is  difficult  and  expensive.  It  could  also  be 
used  to  detect  trawling  activity  and  earthquakes.  The 
SOSU.S.  array  is  currently  operational,  but  it  needs  a 
mission  and  it  needs  some  operational  funds  to  continue 
operati  ng  It  is  a  resourcethe  research  community  could  and 
should  use.  These  are  the  general  classes  of  our 
recommendations  for  research. 

How  do  we  proceed  from  here? 

First  of  all,  we  need  better  dissemination  of  the 
information.  It  was  the  idea  that  a  lot  of  the  navy  data  is 
already  available  on  the  I  nternet,  but  many  in  the  civilian 
scientific  community  were  not  even  aware  of  that.  So,  it  is 
important  to  communicate  the  location  of  readily  available 
data. 

Second,  theU.S.  military  should  be  used  to  engage  other 
militaries.  The  U.S.  military  could  share  the  best 
environmental  practices  as  well  as  gather  scientific 
techniquesthatthemilitariesarecurrently  using.  Of  course 
the  host  nation  militaries  would  need  demonstrations  of 
how  it  benefits  them,  either  through  operational 
oceanographic  products  or  through  environmental 
compliance.  An  awareness  campaign  should  be  initiated 
that  markets  the  benefits  of  environmental  stewardship  to 
the  militaries. 

Why  shou  I  d  they  care  about  these  types  of  acti  vi  ti  es? 

Through  these  operati  on  a  I  productstheycan  have  better 
knowledge  of  oceanographic  conditions  for  their  own 
operations,  increase  their  compliance  with  local 
environmental  regulations,  and  increase  the  level  of 
engagement  with  other  militaries.  But  there  needs  to  be  an 
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awareness-raising  campaign  within  the  military  as  to  why 
this  is  of  benefit  to  them. 

The  Global  Oceanographic  Observation  System  (GOOS) 
has  already  done  quite  a  bit  of  work  identifying  the 
operational  oceanographic  observations.  A  major 
multi-lateral  naval  exercise  could  be  used  to  help  collect  the 
information  that  would  be  useful  for  GOOS. 

GOOS  is  operational  oceanographic  system  and  that 
means  not  only  collecting  data,  but  also  forecasting.  So,  as 
compared  to  getting  continuous  data  available,  you  must 
al  so  carry  out  some  exerci  ses  i  n  whi  ch  you  test  how  good  you 
are  in  forecasting  the  state  of  the  ocean.  We  start  with  the 
physics.  One  way  to  get  several  navies  together,  for 
instance,  is  to  perform  a  multi-ship  exercise  in  which 
everybody  participates  in  how  to  forecast  the  state  of  the 
ocean  in  a  given  small  area.  And  through  such  an  exercise, 
one  can  also  transfer  knowledge.  Because  the  U.S.  Navy  is 
the  best  at  operational  forecasting,  other  navies  will  learn 
the  state-of-the-art.  This  is  one  exercise  that  could  be 
generated  on  a  regional  basis. 

NAV  OCEANO  currently  has  an  ongoing  program  where 
they  are  reviewing  data  sets  and  they  are  constantly 
declassifying  information  and  making  it  available  to  the 
public  as  it  become  declassified.  However,  that  raises  the 
issue  how  and  why  it  was  collected  and  that  may  have  a 
bearing  on  whether  or  not  information  is  going  to  be 
released.  It  is  an  on-going  program  and  it  was  recognized  in 
Year  of  the  Ocean  at  the  Monterey  conferences  as  one  of  the 
thi ngs that  the  President  wanted  the  DODtocontinuetodo. 
The  Navy  may  also  have  the  technology  to  address  the 
introduction  of  exotic  species  through  ballast  water.  There 
should  be  closer  cooperation  between  civilian  researchers 
working  on  this  and  the  Navy. 

Some  of  you  may  have  been  i  n  vol  ved  i  n  the  effort  that 
started  about  eight  years  ago  when  DC  I  Gates  formed 
the  Environmental  Task  Force,  and  founded  what 
becamethe  MEDEA  group  to  look  at  U.S.  intelligence 


cxiviii 


information  for  declassification  or  downgrading 
intelligence  for  environmental  purposes.  Was 
anyone  here  engaged  in  that  or  aware  of  the 
existence  of  the  program?  Did  we  do  that  very  well 
for  this  purpose?  I  do  not  know  because  I  was 
involved  in  it  but  not  in  this  particular  part.  You  are 
suggesting  there  is  more  opportunity  that  is 
unrealized? 

We  are  suggest!  ng  that  there  is  potential  for  that  type  of 
sharing,  but  wedonot  know  the  extent  to  which  it  isfeasi  ble 
becausenoonein  our  groupisworkingwith  remote  sen  sing. 

Before  you  leave  this,  I  do  not  know  what  other 
opportunities  there  are  in  other  countries?  Because 
as  some  of  you  may  know,  we,  under  the 
Gore/C  her  nomydrin  Commission  that  was  a  very 
specific  thing  that  we  worked  with  the  Russians. 

Honestly,  I  think  that  for  a  long  time  other  countries 
have  not  had  the  capabilities.  We  and  the  Russians  and  a 
handful  of  other  countries  were  the  only  people  that  really 
had  the  capability  to  go  out  and  get  this  data.  That  is  not  so 
much  true  today. 

There  is  also  a  NATO  oceanographic  research  vessel 
that  is  run  by  the  Germans  and  they  collect  a  lot  of 
data  as  wel I  for  NAT O?  They  al so  do  forecasti  ng  from 
the  ship. 

We  discussed  the  possibility  of  using  military 
operations,  exercises,  in  order  to  test  or  validate  forecast 
models  or  collect  information  that  may  be  useful  to  GOOS 
and  whether  the  program  would  have  a  geographic  focus. 
We  decided  to  stay  away  from  recommending  specific 
geographic  areas. 

Where  do  we  go  from  here? 

One  of  the  suggestions  was  for  IOC  and  Defense  to 
convene  a  regional  symposium  involving  other 
international  agencies,  NGO's,  and  other  militaries  to 
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further  develop  the  ideas  and  broaden  those  and  get  input 
from  the  international  community  on  whether  or  not  these 
are  really  fruitful  areas  for  cooperation.  We  mentioned 
earlier  that  it  would  be  useful,  if  we  were  going  to  conduct 
some  sort  of  regional  exercise,  if  theDOD  could  review  prior 
exercises  to  look  at  what  lessons  had  been  learned,  a 
retrospective  study,  how  could  the  environmental  benefits 
of  the  exercise  been  enhanced  if  there  had  been  more  data 
gathering  that  had  gone  on.  We  need  to  go  ahead  and 
identify  multi-lateral  military  exercises  that  could 
incorporate  this  proposal  those  exercises  as  soon  as 
possi  ble. 

lntermsoftheshipsofopportunityconcept,all  agreehas 
potential,  DU.S.D(ES)  should  request  that  the  Navy  review 
this  issue  to  see  whether  its  feasible  to  deploy  sensor 
packages  on  naval  vessels.  In  turn,  someone  should  also 
review  the  development  of  sensor  packages.  H  ow  close  are 
we  to  having  a  black-box  technology  sensor  that  can  just  be 
taken,  switched  on  when  we  need  to  collect  and  switch  off 
when  we  go  i  nto  someone's  EEZ.  That  is  the  type  of  study 
that  could  be  done  fairly  easily  by  the  civilian  community. 
There  are  a  lot  of  people  who  are  working  on  developing 
those  sensor  packages  right  now.  Identify  the  types  of 
passage  systems  that  are  avail  able  on  the  platforms  where 
they  can  be  placed.  There  also  needs  to  be  some 
awareness-raising  about  GOOS.  We  all  felt  GOOS  was  an 
appropriate  framework  to  provide  a  sort  of  operational 
oceanographic  capability  and  not  just  research,  but  it  is  not 
clear  how  many  of  the  world's  militaries  are  really  aware 
that  there  is  a  GOOS  that  is  being  formed  and  how  it  could 
benefit  them  in  the  future.  So,  we  need  to  let  them  know 
what  is  being  planned  right  now,  how  they  can  participate 
and  what  they  can  get  out  of  it.  Some  of  the  products  that 
will  be  developed  from  GOOS  will  be  useful  to  navies.  For 
example,  the  coastal  moduleofGOOS  concerns  itself  greatly 
deal  with  predictingthingslikewaveheightandsea  level  in 
port  areas. 
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Now  if  you  look  in  terms  of  U.S.  Navy,  you  probably  do 
not  need  the  GOOS  because  you  are  probably  doing  all  that 
forecasting  observation  yourselves,  and  you  are  probably 
doing  a  very  good  job.  If  you  are  willing  to  transfer  this 
knowledge,  this  capability,  to  other  nations,  then  you  are 
really  helping  the  improvement  ofthe  global  environment. 
Sol  thinkthat  istheissueweshould  look  at.  TheU.S.  Navy 
is  probably  about  700  miles  ahead  of  GOOS  in  its 
capabilities  and  you  interact  very  well  with  the  scientific 
community.  So  are  you  wi  1 1  i  ng  to  transfer  some  of  what  you 
know  to  protect  the  modern  environment  on  a  global  basis, 
that  isonething,  and  from  this  you  can  get  benefits  because 
if  you  transfer  this  knowledge,  then  those  countries  who  do 
not  have  those  capabilities  will  probably  give  you  the  data 
back,  that  you  could  never  have  access  to.  So  I  thi  nk  those 
arethe  lines  we  should  really  follow. 

The  other  problem  that  was  raised  is  oceanographic 
data,  unlike  meteorological  data  has  implications  for  the 
exploitation  of  resource.  There  is  nothing  that  grows  in  the 
ai  r  that  we  can  sel  I .  Whereas  i  n  thesea,  therearesignificant 
resource  implications  in  everyone's  EEZs,  and 
consequently,  that  is  an  impediment  to  sharing  that 
information.. 

My  comment  with  respect  to  Chile,  is  that  there  are  two 
main  things  that  they  were  concerned  about,  for  which  the 
military  is  responsible.  One  was  the  protection  of  the 
fisheries,  and  one  was  the  protection  of  the  environment  in 
general.  Also  falling  into  that  category  was  improving 
weather  forecasting  capability.  They  have  a  proposal  to 
spend  $20  million  dollars  within  the  budget  ofthe  military 
to  put  in  an  observing  system  under  the  auspices  of  GOOS, 
and  it  follows  the  plans  of  GOOS,  sotheir  intent,  that  would 
provide  improvements  in  oceanographic  information, 
atmospheric  information,  off-shore  the  coast,  that  would 
ultimately  improve  their  forecast  capability,  and  at  the 
sameti  me  i  ncreasethei  r  monitori  ng  of  thei  r  ocean  habitats. 
That  is  embraced  primarily  by  the  military. 
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In  relation  to  the  declassification  of  data,  I  would  liketo 
make  a  couple  of  remarks.  We  do  have  a  program  that  we 
run  with  theU.S.  Government  and  the  Russians.  Everyone 
is  involved  in  it  on  a  global  basis.  It  is  called  Global  Ocean 
Data  Archives  and  Rescue  Operation.  This  is  all  data 
rescued.  And  of  course,  declassified  data  is  a  part  of  this 
story.  I  have  the  foil  owing  information  to  date  concerning 
classified  data.  So  far,  only  Argentina,  Australia,  Turkey, 
Russia,  United  Kingdom  and  U.S.A  have  declassified  and 
contributed  to  the  World  Data  Center. 
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The  original  order  of  our  questions  asked  us  to  identify 
the  water  bodies  that  might  be  suitable  for  projects  at  the 
end,  but  to  make  sure  we  retain  the  kind  of  regional  focus, 
we  have  come  up  with  a  sort  of  shopping  list  of  water  bodies 
that  might  hold  promise  for  potential  promise.  I  n  the  Black 
Sea,  for  example,  there  is  already  been  a  lot  of  multi-lateral 
efforts  going  on  there.  Each  of  these  seas  had  an  almost 
obvious  opportunity  without  coming  up  with  a  defined 
project  or  more  precise  explanation  of  why.  Some  of  the 
areas  have  already  had  active  IOC  participation.  Some  of 
them  are  al  ready  of  i  nterest  tothe  U  .S.  mi  I  itary.  The  Arcti  c, 
for  exampi  e,  there  i  s  al  ready  sci  entifi  c  cooperati  on  goi  ng  on 
there.  Sothereisa  number  of  places  around  the  world  that 
just  might  at  face  value  have  interest.  The  Bay  of  Bengal, 
Strait  of  Malacca,  Sea  of  Japan,  those  obviously  have 
strategic  interest,  so  these  would  be  important  areas  or 
potentially  important  areas  for  military  engagement. 

One  of  the  ideas  that  was  interesting  was  that  rather 
than  looking  at  a  regional  sea  area,  to  take  almost  a 
thematic  approach,  the  25  degree  north,  25  degree  south, 
the  tropical  latitude  band  around  the  world  that  is 
characterized  by  coral  reefs,  small  island  states  that  have 
common  problems.  And  there  is  sort  of  commonality  of 
interest  based  on  similar  physio-graphic  conditions  rather 
than  regional  proximity. 

There  is  also  opportunity  to  cooperate  not  on  a  sort  of 
regional  or  geographic  basis,  but  on  the  basis  of  activities. 
For  example,  looking  in  the  climate  area,  the  rainfall 
measurements  that  are  already  being  taken  by  the  U.S. 
military,  that  effort  could  be  expanded,  and  it  is  this  25 


degree  north  to  25  degree  south  band  where  that  is 
particularly  critical  in  understanding  the  global  climate 
system  becauseof  the  importance  of  rainfall  measurements 
in  estimating  heat  exchange  budgets  and  so  forth,  so  that 
would  fit  into  that  tropical  thematic  idea.  I  will  not  say 
much  more  about  physical  oceanographic  measurements 
since  Group  I's  presentation  covered  those  quite  well,  but 
one  program  that  NOAA's  presently  involved  in  with  the 
IOC  is  the  ARGO  float,  which  are  automated  drones,  buoys 
that  are  deployed  and  drift  around  in  the  water  collecting 
oceanographic  data  and  there  is  opportunities  for  militaries 
to  assist  in  the  deployment  of  those.  There  is  also  the 
creation  of  joint  capacities,  cooperation  on  the  U.S.  side 
between  NOAA  and  the  Navy  in  terms  of  data  collection, 
archi  vi  ng,  process!  ng  and  dissemi  nati on  capabi  I  iti es.  There 
is  also  potential  for  the  military  to  assist  not  in  actually 
cleaning  up,  in  fact  I  think  thereis a  congressional  barrier,  a 
prohibition  on  doing  cleanup  of  accidents,  but  to  develop  the 
contingency  plans  and  assist  other  countries  and  other 
militaries  with  the  technologies  and  thetechniques  and  so 
forth  of  cleanups  in  the  case  of  spills  or  other  sorts  of 
disasters,  or  in  the  design  of  facilities,  and  bases  where 
on-board  ship  systems  and  so  forth  can  provide  for 
environmental  protection.  Another  idea  in  terms  of  general 
activities  with  thematic  areas  was  the  protection  or 
environmental  data  gathering  on  coral  reefs,  and  this  fit  in 
with  this  25  degree  north  25  degree  south  thematic  ideas. 
Sothereisa  lot  ofareas,  both  geographical  and  thematically 
where  there  is  already  activities  that  sort  of  easily  fit  in  to 
the  idea  of  military  cooperation  or  engagement.  So  this  is 
basically  a  shopping  list  rather  than  a  set  of  discrete 
proposals. 

If  you  have  this  shopping  list,  what  would  be  the 
conditions  that  you  would  use  to  start  to  narrow  it  down. 
What  arethethingsthat  havetobein  place  before  military 
cooperation,  and  specifically  regional  military  cooperation, 
becomes  a  sort  of  attractive  proposition.  Well,  for  it  to  be 
regional  there  would  have  to  be  opportunities  for 
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multi-lateral  opportunities.  There  has  to  be  more  than  one 
country  interested  in  it.  There  is  got  to  be  the  basis  for 
cooperation  and  so  forth.  There  clearly  has  to  be  a 
confluence  of  national  and  military  interest,  and  this 
applies  on  at  least  three  levels.  You  have  to  have  nations 
with  common  interests,  with  a  reason  to  cooperate,  and 
something  both  nations  have  to  gain.  There  is  got  to  be  a 
confluence  of  interest  in  each  country  between  the  civilian 
sector  and  the  military  sector.  And  following  through  from 
that,  that  means  there  has  to  be  something  in  it  for  the 
military,  and  it  is  been  stressed  over  and  over  that  any  of 
these  programs  have  to  forward  the  military  interest. 
Obviously  militaries  have  a  mission  and  it  has  to  support 
them  beingabletofulfill  their  mission.  Now,  another  more 
pragmatic  condition  is  that  whatever  program  is  designed 
has  to  be  in  accordance  with  the  relevant  policies  and  laws 
and  so  forth. 

Now,  in  the  case  of  the  U.S.  military,  congressional 
restrictions,  specifically  required  to  only  undertake 
environmental  activities  when  they  support  the  Defense 
purposeand  the  military  mission.  And  they  areal  so  banned 
from  undertaking  clean  up  or  remediation  of  problems. 
They  can  clean  uptheir  own  spills,  but  they  cannot  go  over 
to  another  country  and  clean  up  somebody  else's  mess. 
Every  country  is  going  to  have  a  similar  set  of  restrictions, 
and  under  international  conventions  there  are  likely  to  be 
restrictions  as  well.  So  these  things  have  to  be  clearly 
thought  out  and  where  they  conflict  with  these 
constrictions,  then  the  project  has  to  be  re-designed  or 
scrapped.  There  has  to  be  a  need  obviously  to  match  the 
need  of  the  project  and  of  the  individual  partners,  what  they 
want  to  get  out  of  it,  with  the  capabilities  and  assets  that 
everyonecan  bri  ng  tothetabi  e.  There  is  no  poi  nt  i  n  tryi  ng  to 
put  together  a  project  where  nobody  has  the  tools  to  do  it. 
These  all  seem  pretty  well  straight  forward,  but  I  guess 
sometimes  they  get  forgotten  in  international  projects 
anyway.  There  needs  to  be  a  really  well  defined  program, 
clearly  specified  goals  and  objections,  the  budget  has  to  be 
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wel  I  thought  out,  the  real  i Stic  avai  I abi  I  ity  of  assets  that  are 
going  to  be  required,  and  so  forth,  and  the  return  on 
investment  and  benefits  for  each  party.  All  of  these  are 
obvious  pre-conditions  to  any  kind  of  success  in  a 
cooperative  regional  project.  The  barriers-there  are  a 
number  of  them-are  not  in  any  priority  order.  But  one  of 
them  isthat  all  militaries  have  a  primary  mission  that  does 
not  involve  environmental  protection,  and  any  sort  of 
scientific  or  environmental  project  has  to  be  designed  in  a 
sort  of  way  so  that  if  the  military's  called  on  to  perform  it  is 
primary  mission,  it  does  not  destroy  the  project.  The 
military's  role  cannot  be  mission-critical  to  any  science 
program  because  military  is  not  a  scientific  organization. 
Any  region  or  any  thematic  area  is  always  going  to  have 
political  constraints  and  sensitivities.  There  is  going  to  be 
areas  where  it  is  goi  ng  to  be  diffi  cult  for  the  U  .5.  mi  I  itary,  or 
any  particul  ar  mi  I  itary  to  go.  There  are  goi  ng  to  be  cultural 
constraints  and  internal  political  constraints  and 
sensitivities  with  any  partner  country. 

In  any  program,  lack  of  funding  and  resources  is  a 
probi  em.  Th  i  s  i  s  probabi  y  I  i  kel  y  to  be  more  severe  const  ra  i  nt 
on  partners  of  the  U.S.  military.  At  least  from  the  outside 
the  U.S.  military  does  not  seem  to  be  at  the  same  level  of 
constraints  as  say  a  developing  country  military  or  some  of 
the  science  programs.  There  are  legal  constraints  that  we 
have  already  talked  about-the  congressional  prohibitions 
in  the  case  of  the  U.S.  military,  there  will  be  restraints  in 
terms  of  international  law,  the  law  of  the  sea,  and  the  whole 
set  of  legal  frame  works  that  may  apply.  I  have  mentioned 
the  social  and  cultural  barriers.  Thekey  onethat  has  been 
brought  out  several  times  is  the  acceptance  issue,  and  this 
applies  both  acceptance  within  the  military  of  their  role  in 
these  sorts  of  endeavors,  it  applies  to  acceptance  to  civilian 
society  of  a  credible  role  for  the  military,  and  in  many 
countries  there  is  a  lot  of  suspicion  of  the  military  for 
example.  There  is  conflict  between  themilitary  and  civilian 
sectors.  There  is  an  acceptance  issue  for  all  partners  that 
can  potentially  really  be  a  barrier  to  a  project  succeeding. 
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We  said  that  a  clearly  defined  project  was  a  condition  of 
success. 

Well,  if  you  do  not  havea  clearly  defined  project,  a  clear 
idea  of  what  you  aretryi  ng  toget  out  of  it  and  what  it  i  s  goi  ng 
to  take  to  get  there  then  it  is  unlikely  that  a  project  is  going 
to  be  successful.  The  implementation  barrier  for  every 
project  I  have  ever  been  involved  in  is  critical.  Itiseasyto 
come  up  with  concepts  and  conceptual  designs  and  ideas  for 
projects.  It  is  not  so  easy  to  actually  get  it  to  work  on  the 
ground.  To  get  the  right  people  to  the  table,  to  get  the 
political  will  among  all  the  partners  to  actually  make  it 
happen,  to  sustain  the  project  over  time  and  to  give  it  the 
priority  that  is  necessary  for  it  to  get  the  resources  and  etc. 
An  example  is  the  idea  that  in  the  Black  Sea,  great  strides 
could  be  made  if  there  were  simply  uniform  standards  for 
requiring  port  reception  facilities  and  waste  disposal 
procedures.  That  seems  I  i  ke a  fai riy  easy  i dea  but  getti ng  it 
implemented  among  all  the  countries  of  the  region  is  not 
necessarily  an  easy  task. 

One  of  the  questions  we  were  asked  in  the  general  model 
was  how  to  proceed  in  the  process.  The  first  question  of 
course,  everything  is  going  to  depend  on  what  isthegenesis 
of  the  project.  Who  is  it  that  wants  the  project  to  continue, 
who  is  initiating  it.  What  are  the  reasons  for  doing  it  and 
then  move  on  to  define  the  project  and  what  the  outcomes  of 
it  will  be.  So,  the  process  is  obviously  going  to  flow  on  a 
different  track  depending  on  how  its  genesis.  The  critical 
part  earl  y  on  i  s  to  sort  out  the  i  nteragency  process.  And  thi  s 
is  going  to  have  to  occur  within  each  camp.  For  example, 
within  the  U.S.  there  is  an  interagency  process  potentially 
between  NOAA  and  the  military  and  other  agencies.  State 
Department,  perhaps  ERA  and  so  forth.  On  the 
international  community  side,  there  is  potentially  an 
i  nteragency  process  between  say  I OC  and  UNEP  and  I M  O 
depending  on  the  nature  of  the  project.  Following  this 
interagency  process,  one  of  the  goals  is  to  identify  who  are 
the  appropriate  partners.  At  this  level  it  goes  beyond 
internal  within  the  individual  camps.  It  is  not  just  the  U.S. 
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government  deciding  whether  the  military  is  an 
appropriate  partner.  But  beyond  that,  identifying  other 
appropriate  military  partners  within  a  particular  project 
region  or  theme  area.  The  question  was  raised,  is  the  I OC 
necessarily  always  going  to  be  a  critical  partner  in  these 
sorts  of  i  ssues.  M  i  ght  I M  O  perhaps  be  more  appropri  ate  for 
certain  sorts  of  activities.  For  example,  reducing  pollution 
for  military  vessels.  These  are  the  sorts  of  questions  that 
have  to  be  fol  lowed  through  i  n  the  process. 

We  thought  it  was  critical  in  any  of  these  sorts  of 
programs,  first  to  build  on  existing  mechanisms  whenever 
possible.  Examplesof  existing  planning  mechanisms  within 
theU.S.  Navy  for  example,  or  theU.S.  military  command, 
you  have  already  got  theater  engagement  plans.  There  is  an 
existing  process  for  identifying  the  military  priorities, 
interests,  and  goal.  You  obviously  can  not  throw  that  aside. 
You  have  got  to  take  that  on  board.  That  is  an  easy  step  to 
identify  priorities.  Similarly  on  the  scientific  side,  there  are 
al  ready  strategi  c  pi  ans  devel  oped  that  say  what  we  want  to 
do,  what  wethi  nk  i  s  i  mportant,  what  we  need  to  dofi  rst.  The 
idea  is,  you  build  on  those  mechanisms,  and  then  overlay 
them  and  say  where  are  the  overlaps.  Where  do  we  have  a 
confluence  of  priorities  and  interests.  These  are  just 
examples.  There  are  other  planning  mechanisms,  many 
other  planning  mechanisms  that  would  have  to  be  taken 
into  account.  The  other  thing  we  thought  was  important 
was  to  focus  on  clearly  bounded  planning  processes.  This 
says  regional,  most  of  the  ideas  we  came  up  with  were 
regional  seas,  but  there  are  also,  thematic  areas  or 
particular  program activitiesthat  you  needtofocuson  small 
bites  rather  than  bigglobal  programs.  EventheGOOS  itself 
is  being  developed  on  a  regional  basis.  Most  of  the 
operational  implementation  plans  are  for  regional  areas. 
The  planning  needs  to  be  done  on  a  regional  area  whereyou 
have  a  manageable  sort  of  problem  that  can  fit  into  discrete 
priorities.  Where  do  we  go  from  here?  Well,  I  havealready 
foreshadowed  the  first  one:  directly  address  the  decision 
makers'  current  priorities.  The  whole  idea  of  building  on 
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those  existing  planning  mechanisms  is  to  make  sure  that 
the  things  people  are  already  interested  in  doing  are 
addressed  and  current  needs  are  addressed. 

To  assess  the  array  of  opportunities  that  are  out  there, 
after  you  have  identified  priorities,  Working  Group  1 
basically  came  up  with  very  similar  sorts  of  ideas.  Look  to 
seewhat  has  already  been  done,  what  people  want  to  do  and 
what  their  needs  are  and  see  where  you  can  pick  the  low 
hanging  fruit.  Clearly  involved  in  this  is  going  to  be  an 
analysis  of  cost,  likelihood  of  success  and  the  return  of 
investment.  Thisreturn  on  investment  idea  isnotjust  what 
the  benefits  you  get  out  of  a  given  investment  might  be  if  you 
are  successful,  but  also  what  might  the  down  side  be  if  you 
go  into  an  area  with  a  program  that  is  poorly  designed  or 
poorly  executed  or  just  go  sour  because  things  go  wrong. 
What  is  the  risk  involved  in  other  words.  Clearly,  how  do 
the  opportunities  or  the  programs,  how  do  they  support  the 
mission  of  the  military.  This  is  again  a  point  that  was 
brought  up  repeatedly  that  this  is  a  necessary  precondition 
for  any  successfu  I  program  from  the  mi  I  i  tary  poi  nt  of  vi  ew. 

Discussion 

Once  we  have  looked  at  the  array  of  given 
opportunities,  is  there  something  new  that  needs  to 
be  generated.  Is  there  a  new  opportunity,  something 
that  is  not  on  the  table  currently  that  would  fit  the 
particular  situation.  In  doing  so,  do  we  need  to 
readjust  the  sets  of  priorities  that  are  currently  in 
place.  Is  this  new  initiative  raised  to  the  top? 

Clearly,  oneoftheearliestthingsthathastobe  done,  you 
have  to  decide  who  is  going  to  do  what  and  when  they  are 
goingtodoit.  Strictly  practical  consideration.  Oneofthe 
first  things  and  first  opportunities,  again,  this  coincides 
very  much  with  what  group  was  to  identify  the  data  sets 
that  are  in  existence  and  could  be  used  and  tofind  out  howto 
i ntegrate  them.  E  verybody  tal ks  about  all  the  data  that  i s 
outthere.  But  it  isnot  necessari  I  y  easy  totake  data  sets  and 
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use  them  in  a  coherent  way  unless  they  are  archived  in  an 
si  mi  I  ar  format.  There  i  s  a  real  need  to  I  ook  at  i  ntegrati  ng  al  I 
this  data  into  data  products  and  what  was  specifically 
mentioned  was  GIS  systems  for  example  that  can  be  used 
for  something.  Data  is  just  bits  in  an  electron  in  a  computer. 
But  again,  the  caveat  there  is  that  all  of  this  work  has  to 
support  military  operations  and/or  environmental 
compliance.  I  just  wanted  to  take  you  back  to  our  shopping 
list  and  we  spent  some  time  after  we  came  up  with  all  these 
conditions  and  potential  barriers.  We  looked  at  our 
shopping  list,  not  exhaustively,  but  atafewoftheareas,  and 
said  howdotheseareasfit  in.  I  will  talk  about  the  first  two. 
The  Black  Sea  was  suggested  and  I  think  was  the  first 
regional  sea  that  came  to  everybody's  minds.  Primarily, 
there  is  a  receptivity  of  the  countries  of  the  area.  There  are 
al  ready  ongoi  ng  efforts  and  ongoi  ng  cooperati  on.  Sothere  is 
a  basis  for  multilateral  action  there.  There  is  already  a 
potential  through  military-to-military  cooperation  to 
reduce  the  impacts  of  the  military  itself  in  terms  of  waste 
disposal  from  ships  for  example  and  port  operations. 
Another  important  confluence  of  interest  is  all  of  the 
countr i es  or  most  of  thecountri  es  of  thi  s  regi on  seethe  B I  ack 
Sea  as  a  critical  component  of  their  economic  development 
interests.  Soagain,  there  is  an  overlap  of  national  interests 
as  wel  I .  So  there  i  s  a  basi  s  for  cooperati  on  and  engagement 
there. 

There  are  a  lot  of  things  ongoing  in  the  Black  Sea,  in 
fact,  there  is  a  conference  gate  involving  militaries 
within  the  last  two  to  three  weeks.  Is  this  in  fact  an 
area  where  we  ought  to  put  some  emphasis?  Or  is  it 
already  overpopulated? 

We  did  not  explicitly  discuss  it  in  the  group.  There  was 
certainly  a  feeling  in  the  group  that  the  Black  Sea  was  sort 
of  a  natural.  Wedid  not  talk  about  the  issue  of  whether  it  is 
already  being  done  and  there  is  no  need  to  do  it. 

I  do  not  know  what  our  criteria  are  exactly,  choosi  ng 
a  region,  but  in  a  region  like  the  Black  Sea,  if  you 


clx 


want  to  operate  there,  it  means  you  need  a  lot  of 
funds,  because  all  six  of  the  littoral  states  are  in  an 
economically  terrible  situation.  The  only  country 
that  was  in  a  little  better  shape  was  Turkey.  Any 
activity  in  the  Black  Sea  will  require  a  lot  of  funding 
to  get  those  naval  ships  and  naval  facilities  operating 
because  these  guys  can  not  even  pay  their  Naval 
officers  for  the  last  year  or  so.  I  think  we  should 
really  consider  in  selecting  a  region  with  thistypeof 
formation  because,  after  all  we  are  trying  to  do 
something  in  which  we  really  need  success  in  our 
first  go  at  it.  That  should  beonecriteria  in  choosing 
the  region. 

High  likelihood  of  success  should  be  another  condition. 
That  makes  sense.  Maybe  the  next  one  would  come  up  to 
that  standard.  There  is  an  interesting  sort  of  progression 
within  the  group  when  we  went  back  to  these  areas.  The 
Red  Sea  was  actually  suggested  by  Dr.  J  ohn  Proni  from 
NOAA.  Thegenesis  of  the  project  was  that  theSaudi's  had 
submitted  a  request  to  the  EPA  to  assist  them  with 
construction  of  sewage  disposal  infrastructure.  Oneofthe 
big  concerns  is  the  possibility  for  trans-boundry  pollution, 
mi  grati  on  of  sewage  pi  u  mes  i  ntothe  soverei  gn  waters  of  the 
neighboring  countries.  So  potentially  there  is  a  U.S. 
national  security  interest  therefor  conflict  prevention  and 
so  forth.  I  n  the  course  of  discussions,  it  came  out  that  the 
U.S.  Navy  has  good  oceanographic  models.  They  may  be 
classified,  they  may  not.  Nooneinthegroupknewfor  sure. 

Thefirst  being  just  making  data  avail  able,  or  this  model, 
or  the  tools  necessary  to  do  the  exercise,  up  to  potentially 
provi  di  ng  sat  el  I  ite  i  magery  or  even  sonar  data  from  its  own 
platforms.  It  would  alsogivethemilitarytheoption  astothe 
level  of  visibility  would  suit  its  own  needs.  It  could  either 
simply  do  this  behind  the  scenes  and  it  not  be  known  that 
the  mi  I  itary  was  i  nvol  ved,  up  to  the  mi  I  itary  havi  ng  a  high 
profile  in  the  exercise.  So,  that  was  another  sort  of  example 
of  the  way  the  process  might  proceed.  Some  of  these  other 
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areas,  for  example,  the  Western  Pacific,  came  up  after  we 
set  our  conditions.  To  do  a  Western  Pacific  project,  or 
program,  would  not  meet  our  conditions.  It  would  be  very 
hard  to  come  up  with  something  that  had  clearly  defined 
goalsand  objectives,  a  nice  self-contained  sort  of  activity  for 
an  area  the  size  of  the  Western  Pacific.  If  you  wanted  to  do 
something  in  IOC's  Westpac  Region,  you  would  have  to 
come  up  with  a  much  morenarrowly  designed,  well  focused 
program,  rather  than  saying  lets  do  a  Western  Pacific 
exercise.  We  did  not  go  through  all  of  the  things  on  the 
shopping  list.  These  are  just  some  of  the  examples  of  how 
the  sort  of  conditions  and  process  might  apply  to  a 
particular  region. 

Would  something  with  relative  finite  geography  like 
Sea  of  J  apan  or  Bay  of  Bengal  lend  themselves  ? 

Well,  both  the  Sea  of  J  apan  and  the  Bay  of  Bengal  and 
even  the  Straits  of  Malacca  were  on  our  original  shopping 
list,  but  we  did  not  go  through  as  a  group  and  apply  our 
process  to  those  areas. 

But  those  were  not  left  excluded  because  they  were 
not? 

No,  we  have  not  excluded  any  of  these.  We  just  made  the 
point  that  in  looking  at  the  Western  Pacific  that  would  not 
be  something  you  would  want  to  put  at  the  top  of  your 
shopping  list  unless  it  was  defined  much  more  closely. 

I  think  your  group  brought  a  very  interesting  point. 
Namely  that  some  civilians  may  not  want  to  interact 
with  the  militaries  in  certain  countries.  I  think  that 
this  is  something  that  we  have  to  handle  with 
affection  and  care,  because  it  is  critically  important. 
Some  scientists  in  certain  countries  much  prefer  not 
to  do  any  science  rather  than  dealing  with  their  own 
militaries,  because  their  militaries  are  typically 
involved  in  other  activities  than  protection  of  the 
mari  ne  envi  ronment. 
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If  I  may  add,  however,  many  militaries  in  the  world  are 
going  through  a  transition  period  from  a  past  role  in  their 
society  and  a  past  set  of  functions  to  a  new  set  of 
responsibilities.  In  general,  you  could  characterizethisasa 
process  of  militaries  existing  in  what  used  to  be  essentially 
totalitarian  type  governments  to  those  that  are  struggling 
with,  at  their  own  pace  and  in  their  own  way,  somedegreeof 
a  democratic  process.  I  think,  although  I  agree  completely 
with  what  your  saying,  is  that  we  tend  to  view  that  as 
opportunity  and  probably  one  of  the  more  important  points 
of  that  whole  equations  is  to  work  with  the  militaries  to 
enhance  their  relationships  and  open  up  new  avenues  of 
cooperation  with  the  civilians  and  that  is  a  two  way  thing. 
That  includes  NGOs.  It  is  clearly  something  that  is  at  play 
but  from  our  perspective,  the  U.S.  military,  that  is 
tremendous  opportunity.  I  am  sure  that  would  beAdmiral 
Blair  and  his  counterparts.... 

No  question  sir,  no  question  at  all.  Indonesia  is  a  classic 
example  as  we  step  through  TNI  and  what  is  going  on  there 
and  the  election  process  and  interaction  and  things  of  that 
natural  would  expand,  if  I  may  sir,  one  more  point,  I  think, 
although  I  am  still  relatively  new  tothe  whole  process,  this 
idea  of  engagement  and  everything  like  that,  I  think  our 
own  military  is  struggling  with  a  different  role  as  we  go 
forward  in  the  twenty-first  century  of  military  involvement 
of  engagement.  We  are  still  not  all  coming  to  grips  with 
exactly  what  we  do  i  n  some  ways. 

Actually,  picking  up  on  Diane's  point,  it  may  be  that 
looki  ng  at  watersheds  i  s  perhaps  more  useful  i  n  that  regard 
than  blue  water  oceanography  because  it  is  much  more 
visi  bleto  people. 

Wei  I ,  that  and  the  fact  that  the  ar  mi  es  tend  to  r  u  n  the 
militaries  in  many  if  not  most  of  the  countries  in  the 
world  and  they  always  have  bases  and  they  would  be 
interested  while  the  Navy  may  be  a  marginal  part  of 
the  military  structure  in  developing  countries. 
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Not  sure  how  what  I  am  about  to  say  is  going  to  fit  into 
anything  the  Department  of  Defense  can  actually  do  about, 
but  one  of  the  biggest  threats  in  my  view  right  now  to  the 
environmental  security,  if  you  will,  of  the  United  States  in 
termsof  the  big  issue  of  diversity  for  the  East  Coast  and  the 
Great  Lakes  is  the  exchange  of  species  between  the  Black 
Sea,  the  Baltic  and  our  coast.  It  is  going  both  ways.  The 
comb  jelly  fish,  that  has  basically  devastated  the  Black  Sea 
food  web,  i  s  bel  i  eved  to  have  ori  gi  nated  from  ou r  E  ast  Coast 
by  ballast  water  transport.  As  I  think  I  previously 
mentioned,  in  the  Great  Lakes  since  about  1980  or  1985, 
eight  often  of  the  new  invasive  species  including  the  very 
expensive  Zebra  Mussel.  It  isnowspreadingthroughoutthe 
entire  eastern  half  of  the  United  States,  originated  from  the 
Black  Caspian  Azou  Sea  area,  but  most  of  these  have  also 
spread  to  the  Baltic  Sea  before  they  have  probably  come 
here. 

That  topic  was  a  major  part  of  our  Darwi  n  conference. . . 

You  are  absolutely  right,  you  are  one  hundred 
percent  right  that  the  invasive  species  thing  is  a 
major. ..The  militaries  of  the  world  really  do  not 
understand  their  role  in  that  process. 

See,  and  I  do  not  either.  I  am  just  saying  that  this  is 
something  to  bear  in  mind.  I  know  what  the  issue  is,  and  one 
aspect  isjust  access  tothose  regions.  Oneoftheotherthings 
we  are  looking  at  is  trying  totie  in  genetically  the  existing 
species  that  have  invaded  the  United  States,  with  their 
species  in  both  the  Black  Sea  and  the  Balticto  prove  where 
their  coming  from.  The  other  interesting  thing  isthereason 
why  they  are  getting  over  tothe  Baltic  is  not  necessarily,  as 
you  might  believe  by  ship  traffic  through  the 
Mediterranean,  but  there  are  now  river  routes  that  connect 
the  Balticto  the  Black  and  Caspian  seas. 

The  hope,  perhaps  oversimplifying  is,  that  what  we 
need  to  do  i  n  the  mi  li  taries  is  you  need  to  understand 
the  source,  the  path  and  the  receiver,  where  you  fit 
into  those  things  and  what  are  the  appropriate 
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precautionary  things  that  you  can  do.  The  example 
that  I  use  most  often  to  get  this  point  across  is  the 
brown  tree  snake  in  Guam.  The  question  is  what  will 
happen  to  the  economy  of  Hawaii  if  and  when  the 
brown  tree  snake  is  introduced  in  Hawaii  and  does 
what  it  did  on  Guam? 

Yet  if  that  is  tracked  back  to  a  military  transport  then 
the  military  will  be  paying  for  all  that  economic  damage.  So 
we  are  investing  substantial  amounts  of  money  today  in 
Guam  look!  ng  and  thesource,  the  path  and  therecei  ver.  Y ou 
have  got  to  look  at  it  in  all  respects.  The  military  also 
introduced  thej  apanese  Beetle. 

Well,  I  think  that  for  the  most  part,  you  have  to 
integrate  certain  standards  and  practices  into  the 
normal  operations  of  military.  I  certainly  think 
aspects  of  i  n vasi  ve  spec  i  es  i  ssu  e  are  tr u  e  too.  T  here  i  s 
things  that  you  ought  to  do  and  things  that  you 
should  not  do.  Now  is  that  fool  proof?  No,  of  course 
not,  but  how  many  navies  of  the  world  have 
integrated  into  their  normal  practice  things  that 
would  address  the  issue  your  talking  about? 

Very  few. 

Well,  its  only  recently  arisen  as  a  real  issue. 

Part  of  our  discussion  this  morning  has  not  been  on 
terrestrial  sources  and  the  quest!  on  of  degradation  of  water 
quality  or  marine  environ  mental  quality  in  coastal  regions 
as  a  result  of  terrestrial  sources.  Going  back  to  your 
presentation  on  the  first  day,  in  looking  at  the  water  bodies 
that  are  listed,  and  onethat  is  not  listed  because  it  was  not 
seen  as  a  potential  for  success,  which  is  the  South  China 
Sea.  If  we  start  talking  about  the  correlation  between  where 
population  is  and  the  degree  of  economic  development 
under  which  those  populations  are  undergoing  at  any  one 
particular  time,  that  begins  to  really  jibe  with  this 
particular  list.  Bay  of  Bengal,  Sea  of  J  apan.  Strait  of 
Malacca,  Southeast  Pacific,  you  are  starting  to  see  the 


states  that  are  borderi  ng  those  parti cu I  ar  regi  ons  are  fai  riy 
populous,  undergoing  economic  development  and  are,  in 
large  cases,  heavi  ly  resource  constrai ned.  They  do  not  have 
a  lot  of  other  places  to  move  their  waste.  Especially  in  the 
case  of  the  Bay  of  Bengal,  you  have  several  rivers,  at  least 
one  major  delta  that  dumps  into  that  bay.  Looking  at  the 
states  that  feed  that  bay,  there  are  considerable  numbers  of 
people  who  are  dependent  on  that  particular  source.  It 
seems  I  ike  the  supposition  we  made  early  on  of  looking  at 
the  correlation  between  populations  and  rate  of  economic 
development  maybe  a  better  predictor  of  which  water  bodies 
will  beof  a  critical  nature.  Then  by  imposing  our  perception 
of  the  strategic  or  political  importance,  boosting  some  of 
those  even  higher  in  the  prioritization  scheme. 
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APPENDIXC  -OTHER  CSL  ENVIRONMENTAL 
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Copies  of  previous  E  nviron mental  Security  publications 
by  the  Center  for  Strategic  Leadership,  U.S.  Army  War 
College  can  be  requested  by  one  of  three  methods. 
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Center  for  Strategic  Leadership 
U.S.  Army  War  College 
ATTN:  Ms.  J  ulie Perry 
650  Wright  Avenue 
Carlisle,  PA  17013-5049 
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per  ryj  (@csl .  ca  r  I  i  si  e.  a  r  my .  mi  I 
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M  s.  J  u  I  i  e  P  er ry  at  (717)  245-3226  or 
DSN  242-3226. 
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